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NOTES   OF  A  RECENT   TOUR   IN    GERMANY. 

AwY  person  walking  through  the  thoroughfares  of  our  great  towns 
sees  bills  of  sales,  and  tempting  opportunities  of  making  purchases 
at  ^^  an  immense  sacrifice^  on  the  part  of  the  sellers.  Those  who 
are  constantly  in  the  habit  of  seemg  such  apparently  desirable 
means  for  the  investment  of  their  superfluous  money,  pass  on 
totally  indifferent  to  the  apparent  opportunities  thus  afforded  them 
of  realising  bargains. 

Now  there  are  two  principal  reasons  which  create  this  indiffer- 
ence :  firsiy  prudent  persons  think  it  no  economy  to  purchase 
articles  which  they  do  not  really  want,  merely  because  they  may  be 
cheap ;  and,  aecomdly^  because  they  have  learned,  either  by  their 
own  experience  or  by  that  of  others,  that  full  credence  is  not  to  be 
always  placed  in  the  seductive  offers  of  sale  put  forward  by  the 
Tenders.  Damaged  goods  are  sometimes  thus  bought,  and  so  passed 
off  instead  of  sound  ones ;  so  that  the  purchaser,  deceived  by 
appearances,  discovers  that  his  cheap  purchase  is  in  reality  a  dear 
one. 

Let  ns  apply  this  to  the  advertisements  of  bills  of  sales  of  pro- 
perties in  Ireland  under  the  '^  Encumbered  Estates  Act.^^ 

We  have  freauently  seen  notices  of  the  sale  of  broad  acres,  in 
Iju^  and  small  lots  oi  all  descriptions,  of  soil  of  the  finest  texture, 
with  adjuncts  of  tenements  in  the  best  order  and  costly  structure, 
and  with  scenery  which  can  bear  competition  with  that  of  tbe 
most  favoured  countries ;  yet  capitalists  who  are  actually  looking 
out  for  desirable  objects  in  which  to  invest  their  money,  pass  on 
untempted  to  enter  a  mart  where  such  sales  are  offered.  How  is 
it  ihat  men  who  will  expend  money  in  the  most  adventurous 
schemes  of  commercial  speculation — men  who  are  often  satisfied 
to  receive  3  or  4  per  cent  on  their  invested  capital — are  reluctant 
to  become  purchasers  o{  bond  fide  estates,  with  indispatable  titles, 
obtmned  without  delay  ?     Do  they  apprehend  fraudulent  repre- 
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sentations  as  to  the  extent  or  intrinsic  value  of  the  properties 
offered  for  sale!  Do  they  fear  dishonest  collusion,  or  any  trickery 
on  the  part  of  the  oflScial  personages  who  manage  the  sales  ?  Do 
they  think  that  the  representation  and  circumstances  of  the  land 
are  too  highly  colourea,  or  falsely  drawn  ?  The  most  rigid  scrutiny 
is  within  their  own  power,  and  even  invited ;  while  the  salesmen 
are  without  spot  or  reproach,  and,  unlike  the  shopmen  in  the 
thoroughfares  of  our  cities,  have  no  individual  interest  in  puffing 
the  goods  in  sale. 

In  this  case,  as  in  that  which  we  have  adduced  for  the  sake  of 
some  exemplification  of  our  object,  two  causes  for  this  unwilling- 
ness to  invest  money  in  Ireland  are  distinguishable :  Jirst,  the 
supposed  insecurity  of  life  from  agrarian  outrages ;  and,  secondly^ 
the  deterioration  of  the  value  of  land,  caused  by  the  impoverish- 
ment of  tenants  and  consequent  non-payment  of  rent,  added  to  the 
fiscal  burdens  imposed  upon  the  land  proprietary,  and  the  uncer- 
tainty of  any  decided  and  lasting  improvement  of  Ireland.  To 
enter  fully  into  the  consideration  of  these  important  points  would 
oblige  us  to  extend  our  limits  too  far.  We  think,  however,  that 
the  reasons  we  have  supposed  to  be  assigned  for  the  unwillingness 
to  purchase  land  in  Ireland  are  so  much  more  imaginary  than  real, 
that  a  brief  but  exact  analysis  of  them  is  sufficient  to  dissipate 
misapprehensions  on  the  subject. 

As  to  the  first — unhappily  agrarian  outrages,  accompanied  with 
loss  of  life,  are  of  frequent  occurrence,  for  which  the  shadow  of 
defence  cannot  be  offered  on  either  moral  or  religious  grounds. 
But,  we  would  ask,  are  they  of  sufficient  extent,  character,  and 
description,  as  to  deter  colonists  from  settling  in  the  country  ? 

We  have  looked  narrowly  and  dispassionately  into  this  point, 
and  we  find  that  the  terrible  outrages  which  have  tainted  the 
country  so  fearfully  have  not  extended  beyond  certain  localities, 
leaving  the  rest  of  the  country  in  a  secure  and  healthy  state;  and 
we  have  in  vain  looked  for  any  clear  case  of  the  murder  of  a  pur- 
chaser of  estates,  of  any  tenant-farmers  who  have  settled  in  the 
country,  and  who  have  acted  uprightly  and  honestly,  giving  fair 
employment  and  remunerative  wages  to  the  labouring  population 
around  them.  To  one,  and  only  one  cause,  are  we  able  to  trace 
almost  if  not  every  murder  which  has  stained  the  annals  of  the 
country — viz.,  the  competition  for  small  allotments  of  land ;  and 
this  cause  has  materially  decreased  from  emigration,  and  the  deci- 
mation of  the  people  by  famine  and  its  results.  From  an  intimate 
knowledge  of  the  people  and  their  wants,  we  have  no  hesitation  in 
laying,  that,  far  from  their  now  feeling  hostility  to  a  stranger  as 
such,  his  presence  among  them  as  an  employer  and  judicious 
mprover  would  be  cordially  welcomed. 

As  to  the  second  cause  of  unwillingness  to  purchase  land  in 

i«ols  1/1     V*  %  deterioration  of  its  value,   and  impoverishment  of 

•*     ■    ^-         *^^*^  -lofo  v-ati'^**  '^^'he  value  of  land  we  look  upon 
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as  merely  temporary,  and  would  urge  it  as  a  reason  for  its  present 
purcbase.  The  impoverishment  of  tenants  must  cease  with  a  fair 
adjustment  of  rent,  and  the  preliminary  assistance  as  regards 
capital  for  Pi'oper  cultivation  of  their  farms  which  landlords  of 
capital  coula  afford  them.  The  punctual  payment  of  rent  would, 
tinder  such  circumstances,  be  as  certain  as  in  any  part  of  Great 
Britain.     We  see  no  reason  why  this  should  not  be  so. 

Poor-rates,  which  have  pressed  so  intolerably  upon  certain  dis- 
tricts in  Irelaild,  are  already  diminishing  greatly ;  and,  under  an 
improving  condition  of  the  country,  there  is  no  reason  to  think 
they  would  be  heavier  than  the  land  could  reasonably  bear.  It 
innst  be  recollected  that  Ireland  has  been  unused  to  poor-rates, 
and,  unprepared  for  their  pressure,  has  felt  them  the  more  acutely. 

We  think  Ireland  has  seen  the  worst,  and  cannot  therefore 
fall  lower.  On  the  contrary,  we  see  every  reason  to  predict  a  very 
decided  and  rapid  change  for  the  better.  Channels  for  the  invest- 
ment of  capital  there  are  opening  every  day ;  and  men  of  enterprise 
and  wealth  are  making  it  the  field  for  their  industry,  sowing  the 
seeds  of  a  rich  harvest. 

It  may  not  be  uninteresting  to  institute  a  comparison  between 
Ireland  and  one  of  the  best  circumstanced  German  states,  by  which 
it  will  appear  that  the  burdens  on  land  are  not  so  heavy  in  the 
former  country  as  in  the  latter ;  while  in  this  the  prices  of  agri- 
cultural produce  are  lower,  and  land  sells  at  a  much  higher  rate. 

The  Duchy  of  Nassau,  which  we  select  for  illustration,  contains 
1,812,541  morgens,*  equal  to  1,131,025  acres,  which  is  a  little 
less  in  area  than  Somersetshire,  with  about  the  same  amount  of 
population — viz.,  (by  the  census  of  1845,)  417,708  individuals. 
The  number  of  proprietors  and  tenants  of  land  was  at  that  time 
(exclusively  of  about  2000  owners  of  vineyards)  44,146 ;  and  of 
agricultural  labourers,  shepherds,  &;c.,  18,51 7.  The  number  of 
tenant-farmers  is  very  trifling,  and  almost  all  the  large  farms — 
large  by  conTparison — are  in  the  occupation  of  the  proprietors 
themselves. 

The  largest  farm  within  the  radius  of  four  miles  from  Wies- 
baden does  not  exceed  300  morgens,  and  the  average  quantity 
occupied  by  agriculturists  of  all  grades  is  a  small  fraction  above 
12^  acres.  The  minimum  to  which  subdivision  of  land  may  be 
carried  is  limited,  by  a  law  passed  in  1809,  to  half  a  morgen  ! 
and  this  limitation,  no  doubt,  was  made  with  a  view  to  fiscal  con- 
venience, as  it  would  be  intolerably  troublesome  to  collect  land- 
rates  from  the  holders  of  more  minute  allotments.  We  shall 
explain  the  mode  of  levying  rates  in  Nassau.  Taxation  there  is 
imposed  by  a  system  of  rating  (established  about  eighty  years  ago) 
called  a  simplum^  which  is  increased  or  diminished  according  to 


*  Hm  morgen  is  624-lOOOtli  of  an  acre.   In  round  numbers,  about  eight  morgens 
mm  •qnal  to  ive  meres. 
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the  financial  circumstances  of  the  State.  Last  year  the  taxation 
was  about  one-third  higher  than  before  the  Revolution  of  1848 — a 
blessing  conferred  npon  rate-payers  generally  throughout  Germany, 
as  a  pteasing  consequence  of  popular  insurrections.  There  are  9 
simptums  now  levied  upon  the  land,  of  which  4^  are  for  the  exi- 
gencies of  the  State*  and  the  remainder  for  church  and  parochial 
expenses.  In  these  respects  there  is  a  legal  limit  to  the  number 
of  simplums  imposable ;  and  the  maximum  which  can  be  levied 
for  the  expense  of  a  parish — which  includes  provision  for  the  help- 
less poor  and  for  a  school — is  3  simplums,  and  for  the  church 
from  3  to  4  simplums.  For  Government  purposes  the  number  of 
simplums  is  unlimited.  The  rates  for  the  maintenance  of  the  poor 
are  not  heavy,  because  they  are  only  supported  by  their  communes 
(parishes)  when  in  absolute  want  by  reason  of  old  age  or  infirmity, 
and  if  their  near  relatives  are  unable  to  support  them. 

Under  the  cadastral  valuation,  there  are  six  classifications  of 
land  chargeable  [ad  valorem)  with  rates. 

The  following  details,  obligingly  communicated  to  the  writer  of 
these  notes  by  a  gentleman  of  unquestionable  correctness  of  judg- 
ment, resident  in  Wiesbaden,  will  in  some  degree  illustrate  the 
general  system  of  rating,  and  the  amount  of  taxes  chargeable  on 
all  property.  They  are  fair  exemplifications  of  the  burdens 
imposea  on  land,  houses,  and  tirades.  An  individual  who  is  a 
land-proprietor  in  the  country,  and  a  wine-merchant  and  house- 
holder in  Wiesbaden,  paid,  in  1850, — 

1  simplnm  on  21  acres,  .  .  .  .         £0  18    4 

1       do.      on  house,       .  .  .  .  .  2     18 

1      do.      for  license  to  sell  wine,         .  .  .  4     6     8 


£7    6    8 


These  are  separate  simplums,  but  the  gentleman  was  charged 
with  nine  of  them,  viz. — 

5  for  the  State. 

2  for  the  Church. 

2  for  Municipal  purposes. 

9 

He  paid,  therefore,  nine  times  £7,  6s.  8d.  =  £66,  for  one  year ;  of 
which  sum  £8,  5s.  was  the  charge  on  21  acres,  £18,  5s.  on  house 
tind  town  property,  and  £39  for  nis  license  to  sell  wine. 

It  is  a  curious  fact  that  the  TOWN  octroi  (duty)  on  wine  amounts 
,0  more  than  the  freight  of  wine  from  Wiesbaden  to  New  York. 
The  wine-merchant  pavs,  in  Wiesbaden,  13s.  4d.  for  leave  to  bring 
A  cask  of  wine  from  his  vineyard  into  the  town ;  though  he  could 
ay  down  the  same  sized  cask,  if  not  brought  into  Wiesbaden,  on 
4;he  quay  at  New  York  at  the  cost  of  9s.  2d.  The  Rhine  wines, 
hen,  may  be  drr^A  in  New  York  (except  for  American  duty)  on 
.1  vopftr    o  >is     1^ --    r  *iir  f^'^rrnan  towu  iu  the  immediate  neigh- 
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hmrhood  of  some  of  the  best  vineyards.  We  may  state  here,  also, 
while  on  the  subject  of  municipal  charges,  that  the  laws  of  Oer- 
nany  press  heayily  on  industry  and  discourage  competition.  No 
tradesman  can  settle  in  any  place  except  that  of  his  birth,  or  of 
hk  wife^s  birth  ;  and  since  the  recent  revolution,  this  system  has 
been  roost  stringently  enforced,  to  the  real  injury  of  the  tradesmen, 
and  loss  to  the  consumers  of  the  articles  manufactured  by  them. 
For  instance,  an  eminent  shoemaker  of  Mayence,  which  is  within 
a  few  miles  of  Wiesbaden,  who  supplies  many  of  the  nobility  and 
gentry  of  England  with  shoes,  ana  can  undersell  the  London  shoe- 
makers, (under  PeePs  tariiF,  by  which,  on  paying  a  duty  of  Is. 
per  pair,  foreign  shoes  are  admissable  into  England,)  is  not  allowed 
to  take  a  bag  of  shoes  from  Mayence  to  Wiesbaden,  (he  may  evade 
the  penalty,  however,  by  sending  shoes  in  parcels  to  nis  customers 
there  by  railway,)  under  a  fine  of  10s.  for  the  first  offence,  and 
imprisonment  in  case  of  repeated  transgressions  of  this  foolish 
municipal  law. 

VVe  take  another  case  to  exemplifv  the  amount  of  rates  and  their 

inequalities  charged  on  land,  and  also  the  present  estimated  value 

of  the  soil  in  the  market.     A  farm  of  187  acres  of  good  land  at 

Schirrstein,  (some  of  which,  in  the  wasteful  German  fashion,  is  in 

detached  patches  here  and  there  among  villagers'  holdings,)  let  by 

the  proprietor.  Count  Bismark,  to  a  tenant  at  £1^  6s.  8d.  an  acre, 

was  charged  last  year  with  <f  36,  10s.  in  rates,  besides  the  church 

tax,  (not  tithe,  for  this  has  been  abolished,) — which,  however,  was 

above  the  average  of  preceding  years.     Fifty  years  ago  the  father 

of  the  present  proprietor  paid  for  this  property,  together  with  the 

tithe  of  the  commune,  (which,  it  has  been  intimated,  no  longer 

exists,)  a  fi*action  less  than  <fl700.     If  we  suppose  the  acreable 

value  of  the  farm,  with  the  buildings  on  it,  to  have  been  £l  per 

acre,  the  purchase  would  have  been  made  on  a  scale  corresponding 

with  that  at  which  some  Irish  farms  have  been  sold  in  Dublin 

under  the  Encumbered  Estates  Act — viz.,  ten  years'  purchase. 

But  the  analogy  has  ceased  in  a  striking  manner.     If  the  German 

farm  were  now  for  sale  in  very  small  lots,  the  owner  could  get  for 

it,  from  petty  mechanics  and  peasantry — whose  anxious  desire  is 

to  become  proprietors — £12,000  above  the  original  price  paid. 

Now,  though  the  market  value  of  this  land,  if  it  were  offered  for 
sale,  is  so  high,  the  rent  charged  for  it  is  very  moderate  in  com- 
parison, yieldmg  to  the  landlord,  after  he  has  paid  the  rates,  but 
£1,  3s.  lOd.  per  acre.  It  is  impossible  for  us  to  state  the  average 
amount  of  rent  in  Nassau.  The  farm  to  which  we  have  just 
alluded  for  the  exemplification  of  the  burden  upon  land  is  near 
the  capital  town,  and  its  soil  is  of  very  good  quality.  In  some 
localities  there  is  more  competition  for  farms  than  in  others,  from 
obvious  causes.  We  may,  however,  venture  to  quote  the  rent  .of 
land  capable  of  cultivation  at  from  10s.  to  £1,  6s.  8d.  the  morgen. 
Two  per  cent  upon  the  actual  value  of  the  land  is  the  lowest  rent 


6  NOTES  OF  A  RECENT  TOUR  IN  GERMANY. 

we  have  heard  of;  the  market  value  of  land  proposed  for  sale,  and  the 
amount  of  rent  paid  for  it,  do  not  bear  any  fixed  ratio  to  each  other. 
It  is  also  difficult  to  state  the  average  rates  of  purchase,  as  so 
much  depends  upon  the  quality  of  the  land,  its  local  position,  &c.; 
yet  from  20  to  40  years'  purchase  may  be  a  tolerably  correct 

3 notation.  In  the  neighbouring  electorate  of  Hesse-Cassel,  at  the 
istance  of  eight  miles  from  Frankfort,  the  directors  of  a  railway 
company  have  paid  at  the  rate  of  £1 85  an  acre  for  ordinary  land  ! 
The  proprietors  of  land  on  a  proposed  line  of  railway  in  the  south 
of  Ireland  have  recently  offered  to  make  a  aift  of  all  the  ground 
required  for  the  purpose,  though  much  of  tnat  land  is  of  as  much 
intrinsic  value  as  the  German  soil  in  question.  This  fact  (regard- 
ing the  gratuitous  surrender  of  land  in  Ireland)  is  one  out  of  many 
which  might  be  adduced  to  prove  either  the  miserably  low  estima- 
tion of  land  in  Ireland,  or  the  liberality  of  the  landowners  there, 
of  whom  so  many  appear  willing  to  make  such  immediate  sacrifices 
for  the  chances  of  promoting  the  colonisation  and  future  improve^ 
ment  of  their  country  by  capitalists.  The  time  has  been,  indeed, 
when  facts  were  different.  We  ourselves  even  have  been  present 
at  exhibitions  of  deliberate  fraud  practised  by  petty  landowners, 
or  tenants  with  beneficial  interests,  who,  through  the  ag^ency  of 
perjured  land-surveyors  of  the  lowest  grade,  swearing  boldly  to  the 
nigh  value  of  bad  land,  have  put  forth  claims  for  compensation 
which  every  juror  knew  to  be  enormously  exaggerated,  but  which 
they  were  either  unwilling  or  legally  unable  to  resist.  But  when 
will  the  period  arrive  that  ordinary  land,  eight  miles  from  a  town, 
will  be  worth  in  Ireland  even  the  fourth  part  of  the  sums  paid  on  the 
German  line  of  railway  for  land  of  the  same  quality,  sold  without 
trickery  at  a  fair  valuation  ?  Of  course  we  are  excluding  altogether 
from  the  estimates  any  of  the  German  land  under  vine-culture. 

And  here  the  inquiry  suggests  itself — Are  the  productions  of  the 
soil  of  Nassau  more  valuable  than  those  which,  if  they  are  not, 
might  be  raised  from  the  thousands  of  acres  of  Irish  soil  which 
have  been  sold  under  the  auctioneer's  hammer  at  10  or  12 
yeaiV  purchase  of  a  fair  rental,  and  that^  too,  in  the  immediate 
vicinity  of  mineral  manures?  Bread  and  butter  and  butcher's 
meat  being  the  chief  agricultural  productions,  we  shall  place  side 
b}'  side  the  prices  of  these  and  other  agricultural  products  in  the 
markets  of  Dublin  and  Wiesbaden. 


Dublin,  Nov.  1.  1850. 
{From  Dublin  Evening  Mail.) 

Wiesbaden, 

Nov.  11, 1850. 

Beefy           per  lb.    . 

41d.  to  6d.       . 

4d. 

Mutton, 

54d.  „  7d.       . 

3d. 

Pork, 

4d.    „  5d. 

d\d. 

Butter. 

7d.    „  9d.       . 

6|d.  to  8d. 
2  lb.  loaf,  2}d. 

^read,  household,     . 

(not  quoted.)     . 

'otatoes,  Kemps,  per  st^**' 

''^^'Ulb.,            74d.    . 

3|d. 

>at8,  Der  stone  ofi  ^  11 

74d.    . 

9d.  tolOd. 

Hay,     "*    'ir\ 

28.    6d. 

28.  6d. 

.^# »»  -% 

lOd. 

Is.  6d. 

f 
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From  these  returns  it  may  be  assumed  that  the  prices  of  beef^ 
niQtton,  pork,  butter,  and  potatoes  are  generally  higher  in  Dublin 
than  at  Wiesbaden.  The  quality  of  the  meat  is,  however,  very 
mferior  in  the  latter  market.  The  prices  of  hay,  oats,  and 
ftraw  would  be  lower  than  the  above  quotations  in  Wiesbaden  in 
ordinary  years,  the  great  increase  of  cavalry  during  the  recent 
political  agitations  of  the  Continent  having  caused  a  temporary 
rise  in  the  prices  of  fodder  generally.  Judging,  then,  by  these 
market-rates,  the  Irish  farmer  has  an  advantage  over  the  German, 
unless  the  cost  of  the  productions  be  greater  in  Ireland  than  in 
Nassau. 

Let  us  inquire  into  some  particulars  bearing  upon  this  point. 

Are  the  rates  of  farm-labourers^  wages  higher  in  Ireland  tlian  in 

the  German  state  with  which  we  are  instituting  a  comparison, 

and,  therefore,   tendin?  to  the  disadvantage  of  landowner  and 

tenant?     The  wages  of  labourers  in  Nassau  are  Is.  in  the  neigh- 

bonrhood  of  towns,  and  from  8d.  to  lOd.  in  the  country  districts. 

These  are  precisely  the  rates  in  the  best  agricultural  counties  of 

Ireland ;  but  higher,  we  fear,  than  in  the  west  of  Ireland.     Is  the 

soil  of  Nassau  superior  to  that  of  Ireland  ?     Taking  the  average 

fertility  of  hills  and  plains  in  Nassau,  we  believe  that  its  average 

fertility  is  inferior  to  that  of  many  counties  in  Ireland — decidedly 

so  as  regards  her  calcareous  central  ones.     Of  Limerick  and  Tip- 

perary,  Arthur  Young  reported — "  It  is  the  richest  soil  I  ever 

8aw,  and  such  as  is  applicable  to  every  wish.     It  will  fatten  the 

largest  bullock,  and  at  tne  same  time  do  equally  well  for  sheep,  for 

tillage,  for  turnips,  for  wheat,  for  beans,  and,  in  a  word,  for  every 

erop  and  circumstance  of  profitable  husbandry.'' 

We  have  examined  soil  in  the  vicinity  of  Wiesbaden,  which  the 
occupier  valued  at  40  years^  purchase,  and  it  is  very  inferior  to  the 
rich  loams  of  many  parts  of  Ireland ;  and  if  we  compare  the  size 
and  weight  of  potatoes,  or  Swedish  turnips,  on  equally  well- 
managed  land,  we  shall  find  greater  produce  from  the  Irish  soil. 
The  moisture  and  mildness  of  the  summer  temperature  in  Ireland 
are  far  more  favourable  to  the  growth  of  the  most  valuable  varieties 
of  the  turnip  than  the  Continental  climate  is ;  and  it  is  probably 
for  this  reason  that  the  diminutive  sorts — such  as  the  stone  or 
stubble  turnip — are,  with  rare  exceptions,  the  only  sorts  cultivated 
in  Germany,  where  they  are  not  sown  until  after  the  great  sum- 
mer heat  and  drought  have  passed  away. 

Will  it  be  said  that  blights  are  frequent  in  some  parts  of  Ire- 
land, that  the  oat  crop  has  been  destroyed  on  the  sea- coasts,  and 
that  the  glory  of  the  potato  has  passed  away  ?  It  may  be  replied, 
that  the  mischief  to  which  the  agriculturist  is  liable  in  Nassau, 
from  thunder  storms,  and  heavy  rains,  and  hail-storms,  which 
sometimes  beat  to  the  earth  thousands  of  acres  of  corn  and  destroy 
the  grain  altogether — are  of  much  more  serious  evil  than  the 
vicissitudes  to  which  the  Irish  farmer  is  liable.      The  potato  crop 
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failed  in  Germany  too,  and,  as  it  is  now  '^  itself  again  ^^  in  that 
country,  there  is  good  reason  for  hope  that  it  will  recover  its  full 
vigour  in  Ireland ;  though  we  hope  it  will  never  constitute  again 
the  sole  subsistence  of  the  peasantry.  But  some  admirer  of  the 
Tenant  League,  some  ingenious  patriot,  may  fancy  that  there  is  a 
perpetuity  of  tenure  in  favour  of  the  German  tenant,  which  turns 
liie  scale  greatly  in  his  favour;  while  the  poor  Irishman  is  so  often 
limited  to  a  lease  of  21  or  31  years,  and  receives  no  consideration 
for  having  indefatigably  over-cropped  and  exhausted  the  land  com- 
mitted to  his  management,  ^ow  the  leases  in  Nassau  are  for  6, 
12,  and  18  years — the  latter  is  the  longest  term  asked  or  given ; 
many  leases  are  for  6  years ;  and  in  these  leases  there  are  always 
covenants  restricting  the  cropping,  the  number  of  cattle  to  be 
kept,  and  especially  against  sub-letting.  As  a  matter  of  course, 
the  tenant  surrenders  his  farm  at  the  end  of  the  term,  unless  it 
suits  his  landlord's  convenience  to  relet  it  to  him — and  that,  too, 
without  bearing  any  serious  ill-will  towards  him. 

If  the  rule  observed  in  Nassau — that  one  cow,  or  equivalent  live- 
stock, should  be  kept  (always  house-fed)  for  every  2i  acres — were 
followed  by  Irish  farmers  on  all  arable^  such  as  grazing  land,  it 
would  be  obvious  that  their  advancement  in  agricultural  practice 
would  be  elevated  in  a  degree  unimagined  by  them  at  present;  and 
that  the  general  fertility  and  productiveness  of  the  soil  would  be 
immeasurably  increased  if  the  green  crop  superseded  the  corn- 
growing  system — more  especially  in  those  aistricts  where  the  mois- 
ture and  low  summer  temperature  of  the  climate,  which  render  it 
so  propitious  to  the  growth  of  green  crops  generally,  are  adverse 
to  the  perfection  of  wheat  and  barley.  That  the  number  of  live- 
stock actually  kept  in  the  Duchy  amounts  to  the  number  theore- 
tically maintained  according  to  the  ratio  above  stated,  will  appear 
by  the  following  return  of  the  live-stock  existing  there  in  1845: — 


Black  cattle, 

190,263 

Hones, 

11,592 

Asses, 

566 

Sheep, 

150,732 

Swine, 

79,378 

Goats, 

21,483 

It  has  been  stated  that  the  Duchy  contains  1,131,025  acres;  there- 
fore the  number  of  black  (or  equivalents,  according  to  the  pre- 
scribed ratio  of  one  cow  for  2^  acres)  ought  to  be  423,750.  Let 
us  now  see  how  far  the  assertion  that  it  is  so  is  proved  by  the  above 
returns.  Of  the  million  and  one  hundred  odd  acres  recorded,  there 
we  to  be  deducted  from  the  land  maintaining  catth 


Ornamental  and  r'Milen  land,  .  14,018  morgens. 

Vineyards,  .  .  15,643 

Voodland.  .  .  736,377      ... 

•'ish-pond.  .  1,251 

i*,^n  u«r.  .  140,247       ... 


807,736  morgens  ■»  503,840  acres. 
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In  preeiae  numbers,  therefore,  503,840  acres  are  to  be  dedacted 
from  1,131,025  acres,  leaving  627,085  acres  for  ordinary  farm 
parposes,  on  which  235,154  head  of  black  cattle  should  be  kept ; 
whereas,  by  the  report,  there  are  only  190,253  as  the  actual 
Doinber,  leaving  a  deficit  of  44,901 ,  unleas  equivalents  can  be  pro* 
duoed^  which  will  appear  after  a  moraent^s  calculation.  Allowing 
88heep  to  be  equal  to  1  cow,  we  substitute  for  the  150,732  sheep 
18,841  black  cattle,  which,  added  to  the  actual  number  of  cattle, 
reduces  the  deficit  to  26,060.  To  reduce  this  deficit  completely, 
we  have  a  set-off  of  11,592  horses,  566  mules  and  asses,  and  79,378 
Bwioe,  which  are  ample  eouivalents,  as  means  of  raising  manure. 
The  quantity  of  live-stock,  then,  kept  in  Nassau  is  truly  prodi« 
giooB,  under  the  houae-jeeding  system^  and  the  untiring  industry 
exercised  in  growing  successions  of  food  for  them.  v 

Owing  to  the  exertions  of  the  late  Mr  Blacker,  and  the  liberali* 
ties  of  the  landowners  for  whom  he  was  agent,  many  small  farmers 
have  been  induced,  in  the  north  of  Scotland,  to  pursue  an  analo- 
gous system  of  economical  husbandry,  by  which  they  were  enabled 
to  keep  live-stock  somewhat  in  the  ratio  observable  in  Nassau ; 
but  the  example  of  those  men  has  been  but  partially  imitated  in 
Ireland,  whereas  on  the  entire  area  of  Nassau  the  above  high 
average  of  cattle-feeding  is  maintained. 

If  we  compare  the  amount  of  live-stock  kept  in  any  county  of 
Great  Britain,  we  shall  find  it  lower  than  it  is  in  the  little  German 
state  of  which  we  have  been  analysing  the  statistics  on  this  impor- 
tant point.  In  all  other  respects,  however,  saving  that  of  houses- 
feeding  cattle,  and  thereby  accumulating  large  masses  of  fannyard 
manure,  the  Germans  alluded  to  are,  as  farmers,  immeasurably 
below  the  English  standard.  Of  thorough-draining,  for  example, 
they  are  quite  ignorant.  The  gentleman  at  Wiesbaden  to  whom 
we  have  already  expressed  our  obligations  has  been  consulted  by 
a  young  landowner,  and  two  or  three  persons  in  humble  circum- 
stances, as  to  the  expediency  of  their  going  to  Scotland  as  appren- 
tices to  some  distinguished  farmers  there — a  suggestion  which  he 
has  strongly  recommended  them  to  carry  into  efiect. 

No  doubt  much  of  the  farm  economy  prevalent  in  Germany 
might  be  most  usefully  introduced  into  Ireland,  where  small 
farmers  abound,  if  there  were  habits  of  order  sufficient  in  the 
national  character  to  carry  them  out  steadily  and  svstematically. 
The  German,  like  the  Irish  peasant,  is  an  admirer  of  potatoes,  and 
cultivates  them  almost  too  generally,  but  with  more  regard  to  the 
due  rotation  of  culture,  and  the  regular  growing  of  some  rye  and 
wheat  for  his  coarse  bread.  As  to  rye,  though  we  give  the  pre- 
ference in  Scotland  to  oats  for  supplying  a- nutritive  and  muscle- 
strengthening  bread-meal  for  our  peasantry,  and  relish  exceedingly 

**  The  halesome  parritch,  chief  of  Scotia's  food," 

and  do  not  envy  the  black  rye-bread  of  the  Germans  and  Belgians, 
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we  are  disposed  to  think  that  on  poor  soil,  in  any  part  of  the 
United  Kingdom,  rye  Would  be  more  remunerative  than  oats.  It 
will  thrive  on  sandy  soil,  and  flourish  at  a  high  elevation,  and,  in 
Continental  agriculture,  rates  in  the  markets  at  4  to  5  compared 
with  the  value  of  wheat.  We  have  seen  persons  of  all  classes  in 
Germany  eating  rye-bread  at  table  in  preference  to  the  finest  wheat 
bread ;  and  the  sour  taste  which  usual  iv  distinguishes  it,  and 
which  to  our  palate  was  detestable,  is  highly  relished  by  those 
who  are  accustomed  to  it.  Like  other  acquired  tastes,  it  becomes 
captivating.  In  all  the  rotations  of  Germany  and  Belgium,  rye 
holds  a  place,  even  on  soils  suitable  to  wheat.  However,  we  have 
no  desire  to  displace  oats  for  rye,  on  soils  and  in  climates  suited 
to  the  former  grain,  which  is,  in  our  judgment,  far  better — and  the 
straw  of  which,  as  fodder,  is  so  much  more  valuable. 

Reverting  to  the  consider^ttion  of  the  present  depreciated  value 
of  land  in  Ireland,  comparatively  with  the  high  value  of  land  in 
Germany,  where  the  value  of  its  productions  is  ordinarily  lower 
than  in  Ireland,  we  express  our  conviction  that  the  market  value 
of  farms  in  the  latter  country  will  speedily  rise,  under  the  various 
circumstances  which  are  combining  to  improve  the  political  as  well 
as  the  agricultural  state  of  that  country.  One  or  two  decided 
advantages  which  invite  the  capitalist  to  invest  money  in  the  pur- 
chase and  culture  of  the  Irish  soil  ought  not  to  be  overlooked  at 
the  present  moment.  There  are  no  assessed  taxes  in  Ireland — 
there  is  no  income-tax  there  ;  and  the  land-rates,  on  an  average, 
are  even  now  less  than  in  England,  and  they  will  become  less.  If 
an  Englishman  calculates  what  he  pays  in  England  for  income,  for 
window-light,  for  a  man-servant,  the  horse  he  rides,  and  the  car- 
riage he  drives — except  under  certain  limitations — he  may  be  led 
to  perceive  that  a  residence  in  Ireland  is  worth  thinking  of,  and 
that  the  investment  of  his  money  in  the  purchase  of  land  and  in 
farming  there  may  not  be  a  bad  speculation. 


AGRICULTURAL  ARCHITECTURE  AND  ENGINEERING.— "No.  I. 
By  R.  S.  Burn,  Author  of  Practical   Ventilation. 

Op  late  years,  considerable  attention  has  been  paid,  by  those 

interested  in  the  progress  of  agriculture,  to  the  details  of  structural 

Arrangements,  to  whatever  class  of  buildings  these  may  be  applied. 

[t  is  now  universally  acknowledged  that,  bv  a  strict  attention  to 

he  minuter  branches  of  detail,  a  con8ideraI>le  saving  of  time  and 

^laterials  is  effected.     In  times  to  a  great  extent  happily  gone  by, 

^f   habitations  provided  for  the  housing  of  labourers  might  be  said 

*e  comprehended  in  the    pithy  sentence,   "  floor,  walls,    and 

-r-^H    -hopo  'Vx-nr  .-?  -•„  -n»nv  iHstances,  of  by  no  means  the 
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best  material ;  while,  in  striking  contrast  to  the  human  habita- 
tions, the  condition  of  those  made  for  the  inferior  animals  truly 
showed  that  the  little  scientific  knowledge  attained  by  their  owners, 
in  many  cases,  was  only  applied  where  the  ^'  bone  and  sinew  "*"*  of 
our  inferior  animals  could  be  benefited  by  its  application.  But  in 
oil  arrangements,  a  majority  of  farmers  conceived  it  a  waste  of 
time  to  pay  more  than  a  mere  passing  attention  to  the  rearing  of 
buildings,  of  whatever  description — even  those  designed  for  their 
own  domestic  use — but  lost  sight  of,  or  rather  were  ignorant  of  the 
fact,  that  a  great  pecuniary  advantage  was  available  from  adopting 
improved  and  scientific  arrangements.  Now,  in  most  districts  the 
ease  is  widely  different.  Not  only  is  the  taste  and  skill  of  the 
architect  and  engineer  called  frequently  into  requisition  for  the 
improvement  of  landed  estates,  and  the  facilitating  of  the  important 
processes  carried  out  thereon,  but  the  intelligent  farmer  counts  it 
no  less  his  duty  than  he  esteems  it  as  a  privilege,  to  make  himself 
acquainted  with  those  improvements  which  may  be  advantageously 
adopted  in  his  own  peculiar  circumstances. 

The  records  of  experience  and  observation  which  have  been  made 
public,  in  connection  with  the  arts  of  architecture  and  engineering, 
as  applicable  to  the  purposes  of  agriculture,  are  numerous  as  they 
are  valuable ;  but  unfortunately  for  the  agriculturists — who,  to 
obviate  the  necessity  of  examining  them,  may  not  at  afl  times  be 
willing  or  able  to  avail  himself  of  professional  assistance — they  are, 
from  the  numerous  vehicles  in  which  they  are  scattered,  exceed- 
ingly difficult  to  be  got  at  for  the  purposes  of  reference  ;  and  even 
where  the  expense  is  laid  out,  ana  the  books,  &c.,  obtained,  from 
the  difficulty  of  understanding  the  technical  terms  with  which  the 
subjects  may  be  clouded  and  mystified,  the  cases  would  be  very 
rare  indeed  where  a  person  so  consulting  could,  from  the  other- 
wise valuable  sources,  glean  much  available  information.  For  this 
class  the  remarks  which  we  shall  give  under  our  head  are  chiefly 
intended.  We  shall  describe  as  concisely  as  the  subjects  will 
admit  of,  and  in  terms  easy  to  be  understood  by  all,  the  best  and 
most  approved  modes  of  construction,  whether  applied  to  the  habi- 
tations of  man  or  for  the  use  of  the  inferior  animals.  The  most 
economical  modes  of  making  foundations,  walls,  roofs,  &e.,  will  be 
noticed,  and  due  attention  given  to  the  rearing  of  healthy  struc- 
tures, so  far  as  drainage,  supply  of  water,  light,  heating,  and 
ventilation  are  concerned.  Cheap  and  easily  adopted  methods  of 
rendering  buildings  fire- proof  will  also  be  given.  The  construction 
and  arrangements,  internal  as  well  as  external,  of  the  various  forms 
of  farm-buildings  will  be  carefully  attended  to  ;  and  a  variety  of 
brief  but  useful  directions  relative  to  the  making  of  limes,  cements, 
sinking  of  wells,  construction  of  roatls,  and  other  matters  useful  in 
a  farm  or  landed  estate,  will  be  added.  Such  may  be  considered 
as  a  general  view  of  the  subjects  intended  to  be  treated  of  in  one 
brancn  or  division  of  our  subject.     In  the  other,  which  may  be 
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more  particularly  termed  the  engineering  portion,  we  shall  give 
plain  descriptions  of  the  best  modes  of  repairing  and  fitting  up 
machinery,  reduced  to  a  few  practical  rules,  whether  referring  to 
steam  or  other  agricultural  machines  or  appliances.  The  whole, 
illustrated,  when  necessary,  by  plans,  elevations,  and  sections,  will, 
we  trust,  form  a  valuable  and  useful  compendium  of  the  various 
subjects  treated  of. 

Having  thus  given  a  detailed  view  of  the  intention  of  the  paper, 
we  shall  at  once  proceed  to  the  more  immediate  matter  of  our 
subject. 

Chiefly  to  insure  regularity  and   simplicity   of  arrangement, 
we  shall  first  notice  the  constructive  arrangement  of  Labourers'* 
Cottages — many  of  the  details  elucidated  being  obviously  appli- 
cable to  other  constructions.     In  consistence  with  the  practical 
nature  of  our  paper,  we  cannot  go  deeply  into  the  consideration 
of  the   question   which   has   b^n   so   often   mooted,   as   to   the 
expediency  of  improving  the   cottages  of   the  labouring  popula- 
tion   in    agricultural   districts.     However   cosjent   the  reasoning 
and  plausible  the  arguments  of  the  new  school  of  political  econo- 
mists  may  be,  which  are  urged  against   improvement    therein, 
we  cannot  but  think  that — apart  from  all  other  considerations — a 
healthy  population  must  perforce,  from  the  nature  of  things,  be  a 
valuable  acquisition  to  an  agricultural  landlord,  and  a  sure  means 
of  making  tneir  exertions  a  profit  to  all.     A  healthy  population 
must  be  an  industrious  one  ;  and  when  their  industry  is  led  into 
proper  channels,  it  must  act  beneficially  both  to  themselves  and 
their  employers.     The  sage  niaxims  of  modem  political  economy 
are  not  always  correct ;  and  we  have  all  along   had  a  shrewd 
suspicion  that  the  best  way  of  testing  their  truth  was  to  compare  - 
them  with  the  dictates  of  the  common  principles  of  humanity, 
as  set  forth  in  the  sentence,  ^'  beautiful  exceedingly,^^  the  real 
gem    of  our   religion — *'  Do  unto  others  as  you  would   others 
would  do  to  you.'*'     Tested  by  this,  surely  all  opinions  brought 
forward,  and  supported  by  plausible  arguments,  against  the  ame- 
lioration of  the  condition  of  our  poorer  brethren,  cannot  be  long 
maintained.      These  arguments   we   could    give   in    detail,   and 
answer — as  we  are  confident  could  easily  be  done — their  somewhat 
selfish  statements  ;  but  we  refrain.     It  is  enough  for  our  purpose 
to  know,  that  many  wise  and  philanthropic  men  of  our  day  are 
alive  to  the  importance  of  improving,  on  the  principles  as  indi- 
i;ated  by  science,  the  condition  of  those  who  may  be  dependant 
m  them ;  that  the  efforts  of  not  a  few  of  our  noblemen  and  landed 
iroprietors  are  directed  to  the  noble  and  humane  purpose  of  intro- 
ducing comfort  and  happiness  amongst  their  tenantry.     Surely 
/O   ameliorate   the  state  of  matters   described   in   the  following 
xtract,  if  *»  *-«»k  pleasant  to  a  well-constituted  mind.     Dr  Gilly, 
he   canoi  *^-irham,   in   describing  the  aheda  in   which  the 

^'^^^nir-  •vr'-'?  ^-   Khe  -extent   ^^  '^'ght,  ten,  and  even 
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twelve  persons,   in   spaces  not  exceeding  24  feet  by   16,   thus 
remarks: — 

The  general  chantoter  of  the  best  of  the  old-fashioned  hinds'  cottages  in  this 
Boghboarhood  (Norham,  on  the  banks  of  the  Tweed)  is  bad  at  the  best.    They  have 
to  bring  everything  with  them — partitions,  window-frames,  fixtures  of  all  kinds, 
grates,  and  a  bubstitute  for  ceiling — ^for  they  are  sheds.    They  haye  no  byre  for 
their  cows,  no  sties,  no  pumps  or  wells,  nothing  to  promote  cleanliness  or  comfort. 
The  aferage  size  of  these  sheds  is  about  24  by  16  feet.    They  are  dark  and  unwhole- 
some.   The  windows  do  not  open,  and  many  of  them  are  not  longer  than  20  inches 
by  16  inches  ;  and  into  this  space  are  crowded  eight,  ten,  and  even  twelve  persons. 
How  they  lie  down  to  rest,  how  they  sleep,  how  they  can  preserve  common  decency, 
how  onutterable  horrors  are  avoided,  is  beyond  conception.    The  case  is  aggravated 
when  there  is  a  young  woman  to  be  lodged  in  this  confined  space,  who  is  not  a 
■ember  of  the  &mily,  but  is  hired  to  do  the  field-work,  for  which  every  hind  is 
boond  to  provide  a  female.    It  shocks  every  feeling  of  propriety  to  think  that  in  a 
room,  and  within  such  a  space  as  I  have  been  describing,  civilised  beings  should  be 
herding  together  without  a  decent  separation  of  age  and  sex.    So  long  as  the 
agricultural  system  in  this  district  requires  the  hind  to  find  room  for  a  fellow- 
aervant  of  the  other  sex  in  his  cabin,  the  least  that  morality  and  decency  can  com- 
mand is,  that  he  should  have  a  second  apartment,  where  the  unmarried  female  and 
those  of  a  tender  age  should  sleep  apart  from  him  and  his  wife. 

Again  another  writer  says : — 

If  we  follow  the  agricultural  labourer  (in  Bedfordshire)  into  his  miserable  dwell- 
ing, we  shall  find  it  consist  of  two  rooms  only.  The  day  room,  in  addition  to  the 
fkodly,  contains  the  cooking  utensils,  the  washing  apparatus,  agricultural  imple- 
nents,  and  diiiy  clothes  ;  the  windows  broken,  and  stuffed  full  of  rags.  In  the 
sleeping  apartment,  the  parents  and  their  children,  boys  and  girls,  are  indiscrimi- 
nately mixed,  and  frequently  a  lodger  sleeping  in  the  same  and  only  room  ; 
generaUy  no  window — the  openings  in  the  half-thatched  roof  admit  light,  and 
expose  Ihe  family  to  every  vicissitude  of  the  weather.  The  liability  of  the  children 
so  situated  to  contagious  maladies,  frequently  plunges  the  family  into  the  greatest 
misery. 

On  reading  such  statements,  pictures  affording  types  of  the  state  of 
the  dwelling-houses  of  the  population  in  too  many  of  our  agricultural 
districts,  we  ask  whether  is  it  likely  that  a  generous  mind  would 
coolly  argue  the  expediency  of  improving  such  a  condition  of 
affairs?  I^o  I  Rather  than  vex  ourselves  with  the  fine-drawn 
speculations  of  political  economy,  we  should  do  our  best  to  alter 
such — to  bring  them  more  in  unison  with  the  principles  of 
humanity  and  religion ;  and,  in  place  of  stifling  the  generous 
impulses  of  our  hearts  by  darkening  counsel  by  words,  we  would 
exclaim  with  him  who  thus  so  eloquently  writes — 

Oh  for  a  good  spirit  who  would  take  the  housetops  off  with  a  more  potent  and 
benignant  hand  than  the  lame  demon  in  the  tale,  and  show  a  Christian  people  what 
dark  shapes  issue  from  amidst  their  houses,  to  swell  the  retinue  of  the  destroying 
angel  as  he  moves  forth  among  them  ;  for  only  one  night's  view  of  the  pale  phantom 
riaing  from  the  scenes  of  our  too  long  neglect,  and  from  the  thick  and  sullen  air, 
where  vice  and  fever  propagate  together,  raining  the  tremendous  social  retributions 
which  are  ever  pouring  down,  and  ever  coming  thicker !  Bright  and  blest  the 
morning  that  should  rise  on  such  a  night  1  for  men,  delayed  no  more  by  stumbling- 
blocks  of  their  own  making,  which  are  but  specks  of  dust  upon  the  path  between 
them  and  eternity,  would  then  apply  themselves,  like  creatures  of  one  common 
origin,  owning  one  duty  to  theTather  of  one  family,  and  tending  to  one  common  end, 
to  make  the  world  a  better  place. 

Having  given  what  may  be  considered  as  the  dark  side  o^ 
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the   picture,   we   in    the   foUowiDg  description    have   a  brighter 
view  : — 

On  entering  an  improyed  cottage,  with  a  neat  and  cultivated  garden,  in  whicli  the 
leisure  hours  of  the  husband  are  pleasantly  and  profitably  employed,  it  will  be  found 
that  he  has  no  desire  to  frequent  the  beer-shop,  or  to  spend  his  evenings  Arom  home. 
.  .  .  .  The  cottager  feels  that  he  is  somewhat  raised  in  the  scaJe  of  society. 
He  sees  his  wife  and  fkmily  more  comfortable  than  formerly  ;  he  rises  in  respecta- 
bility of  station,  and  becomes  aware  that  he  has  a  character  to  lose.  Having 
acquired  these  important  advantages,  he  is  anxious  to  retain  and  improve  them. 

Truly  did  the  late  Mr  Loudon  say — 

The  existing  race  of  labourers  can  only  be  benefited  by  the  humanity  and  kind- 
ness of  those  of  their  employers  who  are  men  of  wealth.  The  ui&appy  and 
unsettled  habits  of  common  British  labourers,  whether  employed  in  agriculture  or  in 
the  manufactures,  is  most  deplorable,  and  every  effort  should  be  made  to  better  their 
condition  ;  and  I  know  of  no  way  in  which  this  can  be  done  so  easily,  as  by  arrang- 
ing so  as  that  every  married  country  labourer  may  occupy  a  comfortable  cottage  and 
garden. 

It  is  pleasing  to  think  that  this  opinion  is  held  and  acted  up  to 
by  a  largely  increasing  number  of  our  landed  proprietors  and 
tenant  farmers.  On  this  point,  however,  we  cannot  refrain  from 
quoting  the  following  from  a  recent  report  of  a  Committee  of  the 
Highland  Agricultural  Society  : — 

There  is  reason  to  believe  that  many  farmers  are  justly  chargeable  with  habitually 
neglecting  the  duty  of  attending  to  the  condition  of  their  work-people.  It  is  'pos- 
sible, no  doubt,  to  carry  supervision  too  far,  and  to  accustom  the  labouring  poor  to 
trust  too  much  to  the  guidance  and  assistance  of  their  superiors  ;  but  a  certain 
degree  of  superintendence  on  the  part  of  their  masters,  especially  when  the  estab- 
lishmeut  consists  of  unmarried  men,  is  a  positive  duty.  By  regular  attention  to  the 
condition  of  their  dwellings,  and  to  such  home  comforts  as  he  can  place  within  their 
reach,  he  will  generally  find  his  own  interest  better  attended  to.  The  blame  of 
neglecting  these  matters  must,  in  many  instances,  be  shared  by  the  proprietor  ;  for 
although  much  has  been  done  by  this  Society  in  encouraging  greater  attention  to  the 
accommodation  of  h,rm  servants,  and  although  no  one  cau  have  failed  to  remark  the 
decided  improvement  which  has  been  effected  on  many  estates  in  this  respect,  there 
are  still  considerable  districts  where  the  labourers'  dweUings  are  most  insufficient  in 
size,  convenience,  drainage  and  ventilation. 

We  make  no  apology  for  the  length  of  these  remarks :  the 
subject  is  one  of  the  greatest  importance ;  and  we  conceive  that 
it  is  the  duty  of  every  one  to  endeavour  to  place  it  upon  a  proper 
basis. 

After  deciding  upon  the  plan  to  be  followed  in  the  erection 
'>f  the  cottages,  (designs  for  which  we  shall  hereafter  give,) 
,he  first  point  to  be  attended  to  is,  the  choosing  of  the  site  or 
f)osition. 

If  possible,  they  should  be  cheerfully  situated — as,  for  instance, 
lear  the  public  road.  This  is  a  more  important  point  than  is 
generally  supposed.  A  cheerful  situation  has  an  undoubtedly 
beneficial  influence  on  the  health  and  spirits;  and  if  careful 
if  the  appearance  of  his  house  and  garden,  the  labourer  may  not 
^nly  give  p'^^r*  ^e  to  the  passers-by,  but  receive  that  notice  and 
ommendat.v  V»ich  will  urge  him  on  to  greater  efforts.  Dirt 
..n/    ?'^«ra«i;nA^,     ii-'t»^  ^oqt  -vVipn  a'"ay  fron    J;he   public  gaze. 
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The  position  of  the  cottage  should  be  such  that  the  sun  will  shine 
upon  it  every  day  in  the  year.  In  this  country  the  direction  of 
the  front  line,  to  effect  this,  will  generally  be  north-east,  north- 
west, or  south-west  and  east.  It  is  obvious,  then,  that  the  front 
can  only  be  parallel  to  the  road  in  certain  places.  The  front,  in 
other  cases,  must  be  oblique  to  the  road.  When  this  is  done,  the 
diagonal  line  through  the  building  should  be  north  and  south  if 
possible.  With  regard  to  the  placing  of  cottages  in  lines  or 
groups,  a  competent  authority  thus  writes : — 

If  aoy  general  rale  could  be  given  for  the  laying  out  bailding-ground,  it  would  be 

toaroid  everything  usually  considered  essential — long  rows  of  houses  all  of  the 

lane  height — semicircalar  rows,  with  a  tall  house  at  each  end,  and  a  taller  one  in 

the  middle,  &c.    The  ugliness  of  the  common  plan  wiU  be  seen  by  contrasting  the 

pietnresque  cities  of  York  or  Lincoln  with  the  formal  and  uninteresting  appearance 

of  Bath  or  Cheltenham  ;  or  they  may  be  seen  side  by  side  in  the  old  quaint  town  of 

Hastings  and  the  modern  triumphal-arched  town  of  St  Leonard's.*    From  this  cause 

London,  though  the  largest,  is  probably  the  least  picturesque  city  in  Europe.    Mr 

Disraeli,  in  his  Tanered,  has  ably  contrasted  the  old  part  of  London  with  the  new, 

and  has  pointed  out  the  absence  of  all  interest  or  character  in  the  modern  portions. 

Strange  that  he  should  have  been  able  to  see  so  clearly  that  which  the  professors  of 

the  art  have  not  only  been  blind  to,  but  are  continually  helping  to  increase. 

Sufficient  space  for  a  garden  should  be  allotted  to  each  cottage. 
The  size  of  this  will  depend  upon  circumstances.  Mr  Loudon, 
however,  recommends  that  it  should  not  be  less  than  one-sixth  of 
an  acre  for  each.  All  the  buildings,  such  a^  pig-styes,  &;c.,  should 
be  within  the  precincts  of  the  garden,  but  of  course  at  the  farthest 

Eossible  distance  from  the  house.  A  portion  of  the  ground  should 
8  left  before  each  house.  This  will  admit  of  the  cottager  showing 
his  taste  in  keeping  up  a  plot  of  flowers.  All  such  innocent  and 
pleasing  amusements  are  the  surest  antidotes  to  the  allurements 
of  the  public-house :  on  this  point  all  agree.  "  If  the  partitions 
between  the  cottages  be  formed  of  evergreens  or  other  shrubs,  they 
should  not  be  cut  architecturally,  as  has  been  sometimes  recom- 
mended, for  the  purpose  of  showing  the  cottager''s  taste.  If  the 
cottager  is  to  show  his  taste  and  in£j;enuity  in  no  better  way  than 
cutting  a  tree  into  the  shape  of  a  church  or  a  goose,  he  had  much 
better  remain  idle.'*'*  We  do  not  agree  in  ioto  with  this.  Better 
that  a  man  should  be  busy  in  executing  trifles  about  his  house 
than  dissipating  elsewhere ;  but  we  think  there  is  much  truth  and 
good  sense  displayed  in  the  rest  of  the  advice.  Having  deter- 
mined on  the  size  of  the  ground-plan,  the  Fig.  1. 
next  step  is  to  mark  out  the  sizes  and  rela- 
tive position  of  the  lines  on  the  space  of 
5 round  where  the  house  is  intended  to  be. 
'he  directions  we  give  on  tliis  point  will  also 
be  applicable  in  the  laying  out  of  stables, 
out-houses,  &c.  Provide  a  square  as  shown 
in  fi^.  1.     The  wood  must  be  well-seasoned 

•  If  the  above  criticism  be  correct,  wliat  will  the  inhabitants  of  the  New  Town  of 
Edinburgh  think  of  the  beauty  of  their  part  as  compared  with  the  Old  1 
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deal,  as  this  is  sure  not  to  warp ;  the  limbs,  a  &,  b  e^  being  some 
five  or  six  feet  long,  three  inches  broad,  and  half  or  three-quar- 
ters inch  thick :  the  brace  d  will  keep  the  limbs  in  their  right 
position.  The  leg  a  b  must  be  exactly  at  right  angles  to  b  ci 
this  can  be  adjusted  by  means  of  a  small  square  before  nailing 
them  together. 

Near  the  place  on  which  the  house  is  to  be  built,  drive  in  a 
stake,  and  fasten  to  it  a  line ;  stretch  this  across  the  intended 
front  line 'of  the  house,  and  fasten  it  round  a  stake  on  a  line  with 
the  first  one.  Mark  out  this  line  with  a  spade ;  at  the  end  of  the 
line  where  the  end  comer  is  to  be,  apply  the  side  i  c  of  the  square 
to  it ;  stretch  a  cord  across  the  side  a  by  which  must  coincide  with 
it ;  fasten  the  cord  to  two  stakes  at  each  end ;  mark  along  the 
cord  with  a  spade ;  do  this  at  both  ends  of  the  first  line,  so  that 
the  length  of  the  house  shall  be  marked  fairly  out  thereon.  On 
the  cross  or  end  lines  mark  the  intended  breadth.  A  line  drawn 
parallel  to  the  front,  and  the  marks  on  the  end  lines,  will  be  that 
of  the  back.  Mark  the  back  line  with  a  spade.  The  main  par- 
titions should  also  be  marked  out  in  the  same  manner. 

The  lines  of  the  house  being  thus  laid  on  the  ground,  the  next 
important  matter  to  be  attended  to  is  the  foundations.  A  trench  must 
be  du^  in  the  ground  all  round  the  marked  lines,  at  such  a  distance 
on  either  side  of  these  that  the  centre  of  foundation  will  be  the 
centre  of  wall.     Thus,  if  the   thickness  of  foundation  at  bottom 
is  to  be  eighteen  inches,  a  space  nine  inches  on  each  side  of  the 
marked  lines  will  be  required.     The  depth  of  the  trench  will  depend 
on  the  nature  of  the  soil ;  when  it  is  very  strong  and  firm,  from 
nine  to  twelve  inches  will  be  sufficient.     The  thickness  or  breadth 
ought  to  be  twice  that  of  the  walls.     This,  however,  will  depend 
very  much  upon  the  soil ;  if  in  soft  and  loose  ground,  it  is  evident 
l^sy.  that  they  should  be  thicker  than  when  it  is  hard  and  s^.     Gene- 
rally the  proportion  of  foundations  to  walls  is  as  above — two  to 
one.     The  requisites  for  good  foundations  are,  means  for  prevent- 
ing inequality  of  settlement,  and  the  escape  laterally  of  the  sup- 
f sorting  materials.     The  bottom  of  the  trench  should  be  perfectly 
evel ;   and  to  effect  this,  the  spirit  and  common  mason^s  level 
should  be  frequently  used  in  the  course  of  the  work.     The  foun- 
lation  ought  to  be  carried  up  sloping ;  that  is,  each  course  to  be 
diminished,  so  that  the  lower  one  shall  be  broader  or  thicker  than 
he  one  above  it,  or  from  which  the  walls  spring — care  being  taken 
hat  the  centre  of  upper  course  shall  fall  exactly  plumb,  or  on  a 
ine  with  the  centre  Ime  of  wall.     A  rocky  or  compact  gravel  is 
^e  best  material  that  a  house  can  be  built  on,  so  far  as  obtaining 

^ood  and  secure  foundation  is  concerned.     In  rocky  ground,  u 

ne  same  level  cannot  be  kept  throughout,  the  ground  must  be  cut 

uto  horizontal  steps,  or  '' oenched  out,^  as  it  is  termed,  so  that 

he  cou''«"^s  may  all  be  of  the  same  level.     To  prevent  unequal 

i.lin'     v\\'  A    -Til    "w    ti/x*T  ^r  'op«»  ac''^r'^*'^g  to  the  quality  of  the 
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work,  the  foundation,  in  loose  shifting  soils,  should  be  brought 
ap  to  an  equal  level  with  blocks  of  stone  or  layers  of  concrete. 
Some  soils  forming  good  foundations  when  protected  from  the 
weather,  become,  however,  useless  when  exposea.  Thus  blue  shale, 
which  is  generally  very  hard  when  first  opened  up,  by  its  capacity  for 
moisture,  in  damp  weather  especially,  runs  into  sludge  or  mud. 
Where  soils  of  this  kind  happen,  the  parts  exposed  should,  as  soon  as 
possible,  be  protected  from  the  action  of  the  atmosphere  by  cover- 
ing them  with  concrete.  A  simple  kind  of  concrete  is  made  of 
Band  and  gravel  with  a  little  lime. — (See  Remarks  on  Limes, 
Cements,  Concretes,  &c.)  In  a  future  portion  of  our  remarks,  we 
shall  return  to  this  part  of  the  subject,  pointing  out  the  plans  to  be 
adopted  in  cases  of  peculiar  difficulty,  which  in  Targe  estates  may  be 
often  met  with.  In  cases  where  the  walls  are  made  en  pisS  or  other 
simple  material,  a  sufficiently  secure  and  cheap  foundation  can  be 
made  by  throwing  largish-sized  stones  into  the  trench,  mixed  with 
a  little  earth,  ana  ramming  them  very  tightly  with  a  heavy  ram- 
mer. The  stones  should  be  put  pretty  evenly  in,  and  a  few  inches 
deep  at  a  time,  proceeding  thus  till  the  level  is  reached — care  being 
taken  to  have  the  foundation^  perfectly  level  throughout. 

The  next  points  to  be  considered  are  the  laying  of  the  ground- 
floors,  and  the   making  and  the   placing  of  the   drains.      The 
great  point    in  determining  the   material  of  which  the  floor  is 
to  be  made  is  the  prevention  of  damp.     While,  on  the  one  hand, 
the  records  of  experience  prove  that  there  is  no  cause  so  fruitful 
of  disease  as  damp  living  rooms,  it  is  equally  true  that  a  dry 
house,  cceterta  parwus^  must  be  healthy.     In  very  damp  situations, 
the  house,  says  Mr  Allan,  may  be  built  on  an  artificial  platform, 
constructed  of  brick  or  rough  stone- work  :  this  may  be  from  18 
to  24  inches  high.    An  economical  and  dry  ground-floor  can  be  made 
as  follows  : — Kam  the  bottom  hard  and  smooth ;  make  a  concrete, 
formed  of  clean  gravel  sand,  a  little  lime,  and  common  coal-tar ;  lay 
this  mixture  evenly  on,  and,  when  sufficiently  hardened,  cover  it 
with  a  layer  of  cement  formed  of  three  parts  sand  to  one  of  Roman 
cement— this  layer  being  two  inches  thick,  which  must  be  carefully 
smoothed  at  the  top-surface.     Lime-ash  floors  are  very  durable  and 
economical ;   they  last  for  manv  years,  and  require  little  or  no 
repairs.    An  approved  method  of  making  them  is  the  following: — 
"  The  sand  to  be  used,  after  being  well  washed,  and  freed  from 
earth,  is  mixed  with  lime-ashes,  in  the  proportion  of  two-thirds 
sand  to  one-third  lime-ashes,  both  thorougnly  mixed  together.    It  is 
then,  after  being  suffered  to  remain  for  two  or  three  days,  tem- 
pered with  water,  and  laid  on  the  ground,  or  other  surface,  to  be 
covered,  to  the  depth  of  about  three  inches.      In  two  or  three 
days  it  becomes  sufficiently  hard  to  bear  treading  on,  and  is  then 
beaten  all  over  with  a  wooden  mallet  till  it  becomes  perfectly  hard, 
using,  at  the  same  time,  a  trowel  and  a  little  water,  to  render  the 
surface  as  smooth  as  possible.'^      For  cottage  ground-floors,  we 
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would  recommend  asphaltum  to  be  used  :  it  has  been  adopted  in 
similar  cases  with  marked  success,  and  we  are  not  aware  of  any 
valid  objection  against  its  use  for  cottage  floors.      It  is  preferable, 
in  every  point  of  view,  to  stone  or  porous  brick.     An  asphalte  can 
be  made  by  mixing  boiled  coal  tar  with  powdered  chalk  or  bricks. 
Dr  Ure,  a  high  authority,  says  it  is  equal  to  the  natural  kind. 
The  mode  of  laying  asphalte  floors  is  simple.     Place  a  layer  of 
small  gravel  stones,  about  six  and  a  half  inches  deep,  in  a  dry  and 
well-beaten  foundation ;  pour  the  asphaltum,  (which  must  pre- 
viously be  melted  in  a  cauldron,)  when  boiling,  over  this  to  any 
convenient  thickness ;  spread  it  smoothly  and  press  it  down  ;  sift 
some  very  small  powdered  stones  over  the  surface,  press  them 
down  with  a  flat  wooden  trowel,  and,  when  hardened,  the  operation 
is  finished.     The  best  material  that  can  be  used  for  the  laying  of 
ground-floors    is  hard  glazed  earthenware  tiles  or  slabs:   these 
would   imbibe  no   moisture,  be  easily  kept  clean,  and  may  be 
looked  upon  as  nearly  indestructible.      Some  objection  may  be 
made  to  them  on  the  score  of  expense,  but,  if  largely  used,  they 
could  be  produced  very  cheaply.      If  made  square,  they  might  be 
set  angularly,  presenting  this  way  a  neater  appearance :  if  per- 
fectly plain,  they  would  be  cheap.      Hexagonal  or  six-sided  tiles 
would  hind  well  in  with  one  another.     The  best  mode  of  making 
floors  with  the  top  covering  of  tiles  would  be  thus : — Well  beat 
the  bottom  of  the  foundation ;  place  a  layer  of  stones  on  this,  of 
sufficient  size  to  pass  through  a  ring  one  and  a  half  inches  dia- 
meter ;   pour  over  this  a  mixture  of  coal-tar  and  clean  sharp  sand 
— three-parts  of  the  latter  to  one  of  the  former ;  press  this  closely 
down  ;  when  partly  consolidated,  throw  on  another  layer  of  stones, 
and  above  this  another  of  the  tar  and  sand.     When  the  upper 
is   nearly  consolidated,  but   not  hardened,  place  the  flat   tiles, 
beginning  at  one  end,  and  advancing  in  such  a  manner  as  to  leave 
no  footsteps  on  the  soft  material.     Instead  of  tar  and  sand,  con- 
sistent clay  in  a  partly  fluid  state  may  be  used,  and  allowed  to 
consolidate  before   the  tiles   are  laid  on.  Fig.  2. 

The  tiles  should  have  projecting  knobs  or 
snags  on  their  under  side,  which  would, 
when  pressed  into  thesoft  materials  beneath, 
keep  them  in  their  places.     If,  however, 
the  tiles  were  hexagonal,  there  would  be 
sufficient  bind  to  keep  them  in  their  places. 
Fig.  2  represents  the  position  of  the  hexa- 
gonal  tiles  ;  the  round  dots  represent  the 
)osition  of  the  projecting  knoos  or  snags 
on  the  under  side ;  a  a,  the  tiles ;  b  5,  the 
ine  of  wall ;  as  the  tiles,  from  their  shape, 
7ill  leave  in  some  places  triangular  spaces, 
*s  c  ^.  these  may  be  filled  up  with  cement 
-       ob*iUA  /^    ^;^^oa  of    jle  mifirht  be  made  of  the  shape :  this 
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Fig.  8. 


Fig.  4. 


will  be  the  same  size  at  all  places,  the  angles  being  invariably 

anal.  Fig.  3  represents  the  position  of  square 
68  laid  angularly,  having  projections  or 
tongues  on  one  side,  with  corresponding  grooves 
to  fit  into  them  ;  a  a,  the  tiles  ;  b  5,  the  tongues 
ind  grooves.  We  have  now  to  describe  the 
plan  of  making  ground-floors,  the  upper  ma- 
terials resting  on  hollow  pots  placed  beneath. 
"  The  earth  of  the  room  to  be  floored  is  made 
luurd  and  level,  and  unglazed  earthen  pots, 
about  a  foot  in  height,  are  then  placed  with 
their  mouths  downwards,  and  close  together,  over  the  whole  sur- 
fiioe;  the  vacant  spaces  between  the  pots  are  then  filled  in  with 

toonded  charcoal,  and  over  the  whole  a  floor  is  formed  of  coarse 
riek-dust  and  lime,  well  worked  together.  Common  flower-pots 
would  answer  the  purpose,  as  in  the  figure ;  but  they  would  be  better 
if  made  with  a  ledge  on  the  under  rim,  and  thereby  ofier  a  much 
firmer  resistance  to  the  pressure  above  than  the  mere  edge  of  the  pot. 
The  space  between  the  pots  may,  of  course, 
be  filled  in  with  any  kind  of  dry  rubbish, 

!  charcoal    being  expensive,)   and    the  floor 
ormed  of  lime-ash,  as  above  described.^^   Fig. 
4  shows   the  arrangement  of  this  form  of 
flooring :  a  a  are  the  hollow  pots ;  5,  the 
charcoal    or  other  material    filling    up  the 
BfAcea;  cCy  the  flooring  material  above;  dd, 
tne  foundation  on  which    the  pots    rest.      Fig.   5 
shows  the  pot  with  the  led^e  :  a,  the  pot ;  b  &,  the 
ledge.     This  will  .prevent  the  pot  from  sinking;  into 
the  ground  from  tne  pressure  above,  as  would  likely 
be  the  case  with  pots  as  in  fig.  4.      If  the  pots 
were  made  hexagonal,  and   of  the  same  diameter 
throughout — instead  of  tapering,  and  have  projecting 
snags  or  grooves  on  their  sides,  reaching  from  top  to 
bottom — then  no  spaces  would  be  left  between  the  pots 
to  be  filled  up  witn  charcoal  or  dry  rubbish,  as  at  5, 
fig.  4 ;  but  being  placed  close  together,  and  bound  by 
means  of  the  tongues  and  grooves,  the  flooring  tiles 
eoald  be  placed  at  once  upon  their  upper  sur- 
faces.    Fig.  6  ^hows  this  arrangement,  the 
upper  figure  being  an  elevation  of  two  pots, 
a  and  a,  placed  together,  the  under  being 
a  plan  of  one,  a,  showing  the  tongues  and 

{grooves,  b  b.  If  the  pots  were  made  hol- 
ow,  as  shown  in  the  plan,  the  inside  of 
each  would  require  to  be  filled  up  with  dry 
rubbish,  if  anv  other  flooring  was  used 
than  those  we  have  described,  save  the  flat 


Fig.  5. 


Fig.  6. 
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tiles.  An  easier  method  of  obviating  this  than  by  making  them 
altogether  solid,  is  bv  making  one  end  only  solid — say  for  one  inch 
in  depth :  this  would  correspond  to  the  bottom,  o,  of  the  pot, 
fig.  5.  Hollow  bricks — which  are  fast  coming  into  use — are 
admirably  adapted  to  ground-floors ;  if  the  sides  are  f-inch  thick, 
the   upper  side  not  less  than  l|-inch   thick,   4^  Fig.  7. 

inches  wide,  3^  or  4  inches  deep,  and  9  inches 
long,  sufficient  strength  would  be  obtained.  Fig.  7 
shows  Rawlinson''s  improred  form  of  hollow  brick : 
they  can  be  easily  made  by  a  tile-machine.  The 
following  is  Mr  Roberts'  plan  of  forming  hard,  cheap, 
and  durable  floors: — A  foundation  or  substratum 
should  be  prepared  about  6  inches  thick,  with  coarse  gravel,  or  brick- 
bats and  lime-core,  well  beaten  to  a  level  surface.  In  damp  situa- 
tions, tar  may  be  added  to  the  concrete  on  which  the  ash-floor  is  to 
be  laid,  thus  prepared :  Take  good  washed  sand,  free  from  all  earth 
and  stones,  together  with  the  ashes  of  lime  fresh  from  the  kiln,  in 
the  proportion  of  two-thirds  of  sand  and  one-third  of  lime  ashes, 
(where  obtainable,  the  substratum  of  the  third  portion  of  smiths' 
ashes,  or  pounded  coke  for  one-half  of  the  sand,  mcreases  the  dura-> 
bility  and  hardness  of  the  floor ;)  mix  the  sand  and  lime-ashes 
well  together,  and  let  them  remain  in  a  body  for  a  fortnight,  in 
order  that  the  lime  may  be  thoroughly  slaked,  then  temper  the 
mortar,  and  form  the  floor  with  it  three  inches  thick,  well  floated, 
and  so  worked  that  it  be  not  trodden  till  it  has  lain  for  three 
days,  or  according  to  the  dampness  of  the  weather ;  when  it  should 
be  well  rammed  for  several  successive  days,  until  it  becomes  hard — 
taking  care  to  keep  the  surface  level ;  then  use  a  little  water,  and 
smooth  it  with  a  trowel ;  after  this  keep  the  floor  free  of  dirt,  and 
when  perfectly  dry  it  may  be  rubbed  over  twice  with  linseed  oil, 
which  gives  the  appearance  of  stone  instead  of  sand.  The  price 
paid  for  such  floors  is  about  6d.  per  yard  for  labour,  and  8d.  for 
material. 

The  importance  of  efficient  drainage  need  not  be  here  dilated  on. 
It  is  now  well  known  that  defective  drainage  is  inducive  of  a  large 
amount  of  suffering.  An  eminent  medical  authority  on  this  point 
says  he  believes  '^  that  tlie  immediate  and  direct  cause  of  fever  to 
be  a  poison  generated  by  the  decomposition  of  animal  and  vege- 
*^^le  matter.''  We  could  multiply  instances  of  this  nature,  but 
suoh  we  deem  unnecessary. 

We  cannot  be  expected  in  this  part  of  our  paper  to  go  deeply 

uto  the  consideration  of  our  subject,  important  as  it  is,  or  point 

•\t,   more   than   by  brief  outline,   the    essential    requisites   for 

oouring  good  drainage  in  all  circumstances.     But  we  trust  to 

3e  able  very  briefly  to  describe  easily  adopted  plans  applicable  to 

ottages.     In  the  first  place,  it  is  necessary  to  understand  that 

-il  syster^n  ^'•^   thoroughly  defective  in  which  the  cess-pool  is 

nrV--*-'        ,.     \y\i.    rk/^nt    ^n^  -^f  '>iir  bcst  authoritics  says: — 
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**The  great   importance,    however,   of   avoiding  all  sources   of 
unwholesome  and  offensive  effluvia,  and  of  preserving  the  founda- 
tions of  buildings  and  the  substrata  of  the  soil  in  a  dry  and  clean 
condition,  creates  a  severe  necessity  for  relinquishing  cess-pools 
ind  all  receptacles  for  sewerage  within  or  connected  with  all  build- 
ings and  places  whatsoever,  except  those  to  which  it  is  conducted 
for  the  purposes  of  collection  and  treatment.     The  sole  purpose  of 
all  house  apparatus  of  water-closets,  sinks,  and  drains     .... 
should  be  that  of  affording  a  passage  for  the  conveyance  of  the 
refuse  waters   and   other  matters  produced.      This   conveyance 
AouJd  he  immediate — every  particle  committed  to  the  entire  rami- 
fication of  passages  being  preserved  in  ceaseless  motion  until  it 
arrives  at  the  final  collecting  place.''*     In  discarding  cess-pools, 
then,  it  is  requisite  to  make  a  receptacle  to  contain  the  liquid 
exuviae,  which  is  in  any  case  too  valuable  to  be  thrown  away. 
Useful  as  liquid  manure  is,  either  in  arable  land  or  a  garden  plot, 
it  would  be  utterly  inexcusable  in  an  agricultural  district  to  adopt 
a  plan  of  drainage  which  would  result  in  its  loss.     The  liquid 
manure-tank  should  be  placed  as  far  from  the  house  as  possiole. 
The  form  generally  used  is  an  excavation  made  in  the  ground, 
lined  with   brick  set  in  waterproof  cement — the  covering  being 
domed  if  of  brick,  and  flat  if  of  timber,  and  provided  with  an 
openbg  having  an  air-tight  cover,  through  which  admission  is 
obtained  to  the  interior,  to  enable  it  to  be  cleaned,  from  time  to 
time,  of  the  solid  matter.     One  mode  of  withdrawing  the  liquid 
is  bj  having  a  well  of  the  same  depth  as  the  tanks  close  to  it,  in 
which  the  liquid  runs,  leaving  the  solid  matter  in  the  larger  space. 
However  cheaply,  in  some  districts,  a  brick-lined  tank  may  be 
constructed,  the  plan  now  becoming  extensively  used — of  having 
the  excavation  lined  with  deal  boards,  and  covered  with  sheets  of 
gotta  percha — is  worthy  of  general  adoption.      It   is  likely  to 
•npersede  all  other  plans,  especially  where  cheapness  is  considered. 
The  gutta  percha  is  manufactured   in  sheets  of  any   degree   of 
thinness,  and  the  joints  can  be  made  waterproof  by  simply  passing 
*  hot  iron  over  the  edges,  after  being  fastened  to  the  deal  boards 
forming  the  lining  of  the  excavation.     If  a  rough  excavation  were 
™*de  of  sufficient  depth,  a  strong  wooden  box  lined  with  gutta 
P^fcha  might  be  put  in  this, 
*^d  the  earth  closely  rammed 
^own  all  round  it.     A  cover 
(the  under    side    of   which 
sbould  also   be    lined   with 
^tta  percha)  should  be  pro- 
vided, with  a  man-hole  door 
having  an  air  tight  lid.    The 
following  sketch,  fig.  8,  repre- 
sents a  modification  of  an  im- 
proved liquid  manure-tank  described  by  Mr  Allan : — a  a  is  the 


Fig.  8. 


1l 

7-^ ^ 

s 

—           

-  T,         -     -— 

a 

22  AGRICULTUBAL  ARCHITECTURE  AND  ENGINEERING. 

dealboard-lined  tank ;  h  the  body  of  the  tank ;  a  division  c  c  is  placed 
at  a  convenient  distance  from  the  end — say  12  inches  in  a  tank  the 
length  of  which  is  5  feet — and  stretching  right  across  the  breadth : 
this  division  is  provided  with  a  plate  of  perforated  zinc,  placed  at  the 
bottom,  at/.  The  liquid  manure  entering  from  the  drain  a  fills 
the  tank  5,  depositing  its  solid  matter  at  the  bottom  thereof ;  the 
pure  liquid  passes  through  the  perforated  bottom  /  into  the 
division  or  well  A,  from  wnich  it  may  be  withdrawn  through  the 
hole  e;  a  man-hole  d  is  also  provided :  these  should  have  air-tight 
covers.  As  the  liquid  portion  of  the  manure  is  the  most  valuable, 
by  this  plan  it  can  be  easily  withdrawn  without  disturbing  the 
solid  matter. 

After  thus  fixing  and  arranging  the  position  of  the  tank,  the 
next  point  is  to  lay  the  drains  by  which  the  manure  is  led  from 
the  house  thereto.  The  requisites  to  insure  efficient  drainage  are 
as  follows : — First,  that  the  form  of  construction  used  in  drains 
shall  be  such  that  no  unnecessary  friction  or  opposition  be  made 
to  the  passage  of  the  liquid  matters  to  be  removed.  Secondly, 
that  the  manner  in  which  the  drains  are  laid  shall  be  that  best 
calculated  to  promote  the  quick  removal  of  the  liquid — this  being 
bedt  attained  oy  giving  them  a  sufficient  fall  or  declivity  through- 
out their  whole  length.  Thirdly,  that  all  inlets  and  outlets  to 
the  drains  shall  be  properly  trapped,  to  prevent  the  escape  of  the 
gases. 

With  reference  to  the  first  point,  experience  has  fully  proved 
that  those  drains  which  have  their  internal  surfaces  concave  are 
the  best  calculated  to  reduce  friction  and  promote  the  flow  of 
the  liquid  through  them.  This  is  the  most  correctly  theoretical 
form,  and  in  this  respect  at  least  practice  is  found  to  agree  with 
it.  In  drains  where  the  bottom  is  at  right  angles  to  the  sides,  or 
fiat,  the  corners  not  only  collect  dirt,  but  impede  the  fiow  of  the 
water.  Circular  earthenware  tubes  are  now  almost  universally  used 
for  house  drainage  on  improved  construction.  They  are  easily  laid, 
the  joints  made  quickly  water-tight,  and,  from  the  smoothness 
and  shape  of  the  mterior  surfaces,  the  friction  is  much  reduced ; 
they  are  made  of  all  sizes,  and  have  circular  bends  and  junction- 
pieces,  by  which  proper  shaped  joints  can  be  readily  obtained. 
One  advantage  derived  from  the  use  of  such  tubes  is,  that,  from 
their  comparative  thinness,  they  afibrd  a  much  larger  capacity, 
with  a  given  quantity  of  excavation,  for  laying  them,  than  drains 
formed  of  brickwork,   which,   even   for  the  smallest    diameter, 

jannot  be  less  than  half  a  brick  thick,  or  4^  inches  in  thickness. 
T^«^  following  is  a  table  of  prices  at  which  tubes  of  common  clay 

...   Sp  ^Mainp/?  af  Glasgow: — 

>  inc**^*  iia"»*^'*T,       6d.  per  lineal  yard. 

1     c^  9d.      do.      do. 

'    '^^  -s.  Od.     do.      do. 

i'  'V          is.  Sd.      do.      do. 
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When  made  of  fire-olay,  the  prices  are  about  double.  In  London, 
the  straight  glazed  stoneware  tubes,  with  socket  joints,  are 
obtainable  in  London  at  the  following  rates — they  may  be  looked 
upon  as  average  prices : — • 


2  inches  diameter,  in  8-feet  lengths,  per  lineal  foot, 

8  ditto  ditto  ditto 
4  ditto  in  2-feet  lengths,  ditto 
6           ditto                      ditto  ditto 

9  ditto  ditto  ditto 
12           ditto                      ditto  ditto 


8.      D. 


0 

4 

0 

5 

0 

6 

0 

8 

1 

n 

1 

10 

The  price  of  bends  and  junctions  may  be  seen  from  the  following 
table,  supplied  by  Mr  Dempsey  : — 


Diameter  of 
bore* 

Bends,  each. 

Junctions, 
each. 

Double  Junc- 
tions, each. 

Inches. 

8.      o. 

8.      o. 

8.      o. 

2 

1     0 

1     0 

1     4 

8 

1     3 

1     8 

1     8 

4 

I     9 

1     6 

2     0 

6 

2     8 

2     0 

2     8 

9 

8     6 

3     6 

4     6 

In  laying  the  pipes  with  socket  joints,  care  must  be  taken  to  lay 
the  small  ends  of  the  pipes  carefully  up  to  the  ends  of  the  socket, 
and  make  good  the  joints  by  ram- 
ming into  the  spaces  cement  or 
stiffclay.  Fig.  9  shows  the  ge- 
neral form  of  socket  joints  :  a  is 
the  end  of  the  pipe  inserted  in 
the  socket  c  c ;  the  point  of  the 

pipe  bbia  the  same  size  as  a  a ;  at  the  other  end  of  a  a  is  a  socket 
similar  to  c  c.  Before  the  introduction  of  tubular  drain-pipes, 
little  or  no  attention  was  paid  to  the  size,  so  that  it  was  propor- 
tional to  the  liquid  to  be  passed  away:  to  make  them  large  enough 
was  all  that  was  deemed  necessary.  When  the  surface  of  a  drain 
is  extended,  the  fluid,  being  extended  in  surface  proportionally,  is 
lessened  in  its  motive  power,  and  a  sluggish  current  is  the  result. 
By  confining  the  fluid  in  less  space,  the  velocity  is  increased,  and 
this  insures  the  removal  of  the  solid  matter  which  is  generally 
found  in  liquid  manure.  ^'  The  size  of  the  drain<pipes  has  to  be 
CTaduated  according  to  the  quantity  to  be  passed  through  them, 
limited  in  the  minimum  extreme,  so  as  to  avoid  stoppage  from  the 
excessive  bulk  of  the  sewerage  matters ;  and  in  tne  maximum 
extreme,  so  as  to  obtain  all  the  rapidity  of  progress  of  which  a 
small  stream  of  water  is  capable,  retarded  by  the  friction  of  the 
surface  over  which  it  passes.  For  moderate-sized  houses,  (say  of 
eight  rooms,  and  holding  some  five  or  six  persons  on  an  avers^e,) 
a  tube  of  5  inches  diameter  will  suffice  for  the  house-drain.     Tl 
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Fig.  11. 


area  of  the  drain  may  be  proportional  to  the  cubic  contents  of  the 
house,  but,  if  so,  in  diminished  ratio.  That  is,  if  a  5-inch  pipe  will 
be  large  enough  for  an  average-sized  house,  a  pipe  of  double  the 
area  of  such  a  pipe  will  not  be  required  for  a  house  of  double  the 
cubic  contents,  or  holding  double  tne  average  number  of  persons. 
A  6-inch  pipe,  laid  with  sufficient  fall,  will  be  ample  for  tne  most 
capacious  private  house.  When  drains  of  comparatively  large 
size  are  required  to  lead  the  sewerage  to  a  large  tank,  calculated  to 
receive  the  production  of  many  houses,  the  oviform  or  egg-shaped 
sewer  is  generally  used.  Fiff.  10  shows  a  transverse  pig  iq^ 
section  of  this  form.  The  following  are  the  prices  of 
the  common  size : — In  2- feet  lengths,  with  socket 
joints,  the  price  per  lineal  foot,  of  the  size  of  1  foot  8 
inches  by  1  foot,  is  3s.  6d. ;  1  foot  3  inches  by  9  inches 
is  2s.  3d.  per  foot ;  and  9  inches  by  6,  Is.  Id.  per  foot. 
A  very  superior  kind  of  drain  tubing  has  recently  been 
introduced,  called  "  Terro- Metallic ;  it  possesses  a  superior  density 
and  glaze  on  the  interior  surface.  An  excellent  form  is  made  of  this 
material,  by  which  joints  can  be  made  to  fit  one  another  with  great 
exactness,  the  ends  being  made  of  a  conical  form,  so  that  one  point 
fits  into  the  other.  One  great  disadvantage  possessed  by  circular 
and  other  house  drains  is,  that,  when  required  to  be  cleaned,  they 
have  to  be  broken  up  :  this  involves  consider- 
able expense  and  trouble,  but  can  be  easily 
obviated  by  laying  down  a  drain-tube  made 
somewhat  after  the  manner  shown  in  Fig.  11. 
The  tube  a  is  provided  with  projecting  snags 
b  by  on  which  tne  cover  c  is  laid ;  this  can  be 
removed,  and  the  drains  cleaned,  without  injur- 
ing them.  A  cheaper  form  might  be  made 
with  the  common  field  drain-tile,  as  in  fig.  12, 
where  a  is  the  tile,  of  sufficient  size  to  hold 
the  sewerage;  b  another  tile,  inverted:  the 
joint  where  the  two  join  must  be  made  care- 
fully with  clay.  In  laying  drains,  of  whatever 
'construction,  it  is  essentially  necessary  to 
uake  the  joints  water-tight.  All  escape  of  the 
liquid  only  serves  to  hasten  the  olocking 
ip  of  the  drains  by  the  accumulation  of  the  solid  matter.  Water  is 
-he  only  certain  vehicle  to  insure  the  removal  of  the  solid  part, 
ind  it  therefore  should  be  confined  to  the  drains. 

The  second  point  to  be  considered  is  having  the  drains  so  laid 
Hat  their  position  shall  facilitate  the  removal  of  the  manure.  This 
s  best  done  by  giving  them  a  fall  throughout  their  whole  length, 
'^hen  the  quantity  of  water  is  likely  to  be  small,  the  fall  or 
'-uiine  should  not  be  less  than  2  inches  for  every  100  feet  for  a 
Moe  6  i'f^'*^es  diameter.  When  the  direction  of  the  drain  is 
-tr^  iV>/'-iM  W  ^ftke'^    ♦**  <i.void  right-angled  bends :  all 


Fig.  12. 
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dunges  alioald  be  made  in  a  circular  direction,  the  carre  being  aa 
tuj  as  pOBsible.  The  reeiBtance  to  the  flowing  water  increaaee  in 
praportion  to  the  emallnesB  of  the  curve. 

As  the  gasea  evoWed  from  the  sewerage  matter  are  inducive,  to  a 
mat  extent,  of  disease,  care  must  be  taken  to  prevent  their  escape 
UMD  the  drain  to  the  hoase,  or  external  air  near  the  house.  The 
best  way  to  insure  this  is  by  properly 
tnpping  all  the  outlets  to  tne  drains. 
Fig.  13  shows  an  improved  form  of 
trip,  known  as  Lowe  s — it  is  greatly 
DHd:  a  a  a  is  the  external  part  of  the 
nsin^,  generally  made  of  cast-iron, 
ud  fitted  into  the  branch  leading  to 
the  dmin  ^  b  h  the  line  of  grating 
throngh  which  the  water  falls  into  the 
interior  ee.    A  partition,  c,  prevents 

fiB  fool  air  from  the  drain,  which  has  a  tendency  to  pass  up  d  d, 
M  ihown  by  the  arrows,  from  passing  through  e  e,  and  out  by  b  b, 
Iteonly  inlet  to  the  drain  Fig  14 
iliowsanotherimprovedform  calledthe 
"  bell  trap,"  as  described  by  Mr  Allan 
a  is  the  entrance  to  the  drain  h  b  the 
■tone  or  brick  sides  to  it  the  water 
paBsing  throngh  the  grating  at  A  A  passes 
iDto  the  receptacles  d  d ;  tlie  bell  or  cap 
c  c  prevents  the  foul  gases  from  a  pass 
ing  out  fay  h  h,  while  the  water  has  free 
luerty  to  pass  into  the  dram  by  a 
When  the  trap  requires  cleanmg  the 
gntioff,  which  is  movable  is  moved 
[•ck,  the  knob  e  preventing  it  from  fall 
■iigciDiteback,  and  so  being  forgot    The 

optomg  into  the  drains  from  the  sinks  should  all  be  trapped :  this 
oneht  particularlv  to  be  attended  to  aa  these  are  almost  univer- 
■■liy  situated  in  the  interior  of  the  houses,  where  the  escape  of  the 
SWa  is  not  only  offensive  but  doubly 
^*Ofim>ns.  If  the  sinks  are  made  of 
B^rthenware,  which  is  certainly  the  cheap- 
^  nuterial,  and  infinitelv  preferable  to 
tbou  nude  of  wood,  and  fined  with  lead, 
tile  traps  may  be  formed  as  the  same 
pie(«.  Fig.  15  is  a  section  and  plan  of 
an  improved  form  of  sink  trap,  which 
"^  easily  be  made  of  zinc  :  a  a  is  part 
"'  the  sink ;  ft  J  the  pipe  placed  at  one 
^^  leading  to  within  an  inch  or  so  of  the 
''^ttODi  of  the  box  e,  which  must  have 
apertures  near  the  top  side,  by  which  the  fluid  can  escape ;  d  tl 
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entrance  or  pipe  leading  to  the  drain.     It  is  clear  that  no  gas  can 
escape  through  the  pipe  b  b  to  the  house  so 
long  as  the  box  e  is  filled  with  water  above  ^^'  ^^' 

the  opening  of  the  pipe  b  b.  Fig.  16  is 
another  form  of  sink  trap :  a  a  is  part  of  the 
sink ;  b  the  entrance  to  the  drain ;  this  may 
be  formed  in  one  piece,  if  the  sink  is  made 
of  earthenware.  To  secure  the  efficiency  of 
traps,  it  is  essentially  necessary  to  keep 
them  clean :  the  solid  matter  should  be  re- 
moved from  time  to  time.  As  soon  as  the  solid  matter  reaches  to 
the  level  where  the  water  can  run  out,  the  trap  ceases  to  act. 
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Bj  Mr  Burnbss,  London. 

Continued  from  p.  506  of  last  volume. 

In  our  last  we  noticed  some  of  the  principal  phenomena  con- 
nected with  rivers  when  deflected  from  the  common  planes  of  their 
inclinations  down  those  of  greater,  into  what  was  termed  safety 
pools,  of  equal  or  greater  depths  than  the  sines  of  their  respective 
planes,  and  also  where  the  less  of  two  streams  falls  into  the 
greater.  We  have  now  to  notice  examples  where  the  depth  of 
pools  is  less  than  the  depth  of  planes — where  pools  are  not  tormed 
— but  where  the  stream  flows  down  either  a  system  of  inclined 
planes  or  curves ;  and  also  where  rivers  are  of  unequal  breadths, 
and  where  the  greater  of  two  rivers  falls  into  the  less.  Tidal  and 
atmospheric  phenomena  have  also  to  be  glanced  at.  These  several 
heads  we  shall  briefly  dispose  of  in  the  same  desultory  way 
formerly  adopted,  reserving  the  treatment  of  artificial  draining  in 
a  different  manner. 

l"".  In  slow  winding  streams  of  small  inclination,  generally 
speaking,  pools  are  frequently  so  shallow  as  scarcely  to  be  percep- 
tible ;  for,  as  far  as  the  eye  can  discern,  their  surfaces  appear  as  if 
they  were  planes  of  uniform  inclination.  It  is,  however,  seldom 
that  this  is  the  case,  for  in  all  rivers  considerable  difierences  exist 
as  to  velocity — a  fact  with  which  bargemen  and  others  are  familiar 
Tom  experience,  and  which  only  can  be  accounted  for  by  a  dififer- 
3nce  in  inclination.  Now,  where  there  is  a  difierence  of  velocity 
^^d  inclination,  there  must  of  necessity  be  a  difierence  of  depth,  a 
jvoo^  ^^  the  existence  of  pools — for  a  pool  is  only  a  difference  of 
r"--'    vrinparatively  speaking. 

■'*     shallowness  ^    -iools  m  rivers  may  be  occasioned  either  by 
t^    r   4.V>^  '•^♦♦rtt..^   *••  ♦>>«  amQllnep^  ot  tK«>  »»»gl«i  of  'Reflection 
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from  the  commou  inclinations  of  their  channels ;  and,  from  what 
^xras  formerly  said  relative  to  the  entire  retardation  of  velocity,  it 
^ill  follow  as  a  corollary,  that  retardation  in  this  case  will  be  in 
accordance  with  the  less  depth  of  the  pool.     This,  however,  is  not 
all;  for,  in  cases  of  rock,  retardation  may  be  increased  by  the 
action  of  the  water  against  it,  so  that  we  have  not  only  the  depth 
of  the  pool  to  take  into  consideration,  bnt  the  opposing  character 
of  the  rock  in  the  bottom — for  the  formation  of  the  latter  may  be 
sach  as  entirely  to  annihilate  velocity.     If,  for  instance,  we  sup- 
pose that  a  river  4  feet  in  depth  descends  an  inclined  plane  16  feet 
in  height,  and  that  at  the  oottom  of  this  plane  a  ledge  of  rock 
rises  perpendicular  to  it  to  the  height  of  4  feet — the  depth  of  the 
pool — ^80  that  its  top  is  covered  by  4  feet  of  water,  being  on  a  level 
with  the  top  of  the  icear  on  the  opposite  end  of  the  pool — then  it 
is  evident  tnat  the  velocity  of  the  stream  will  be  wholly  counter- 
acted by  it,  and  that  the  stream  will  issue  from  the  pool  in  a  state 
of  comparative  quiescence.     For  in  this  case,  although  the  depth 
of  the  pool  is  only  one-fourth  of  the  depth  of  the  incline,  yet,  from 
action  and  reaction  being  equal  and  in  opposite  directions,  the 
whole  force  of  the  current  is  wasted  upon  the  rock.     In  other 
examples,  where  rocks  rise  less  abruptly,  retardation  will  be  less. 

2°.  A  system  of  inclined  planes,  or  curves,  may  be  either  con- 
Tex  or  concave ;  but  in  nature  there  is  no  such  thin^  to  be  found 
as  a  regular  system  of  either  planes  or  curves,  all  her  examples 
being  of  a  mixed  character — alternately  from  plane  to  curve  and 
curve  to  plane,  in  the  most  irregular  order.  This,  however,  is  of 
little  moment  either  in  theory  or  practice ;  for,  leaving  out  of  con- 
sideration, in  the  first  place,  the  loss  of  velocity  which  is  sustained 
in  passing  from  one  plane  or  curve  to  another,  the  velocity 
acquired  m  descending  any  system  of  either  is  as  the  sum  of  the 
sines.  Now,  the  losses  sustained  in  passing  from  one  plane  to 
another  is  proportional  to  the  versed  sine  of  the  inclinations  of  the 
planes— consequently,  we  have  only  to  deduct  this  latter  in  order 
to  obtain  the  former. 

As  we  have  already  said,  water  in  descending  inclined  planes  or 
curves  is  governed  by  the  same  laws  as  solid  bodies ;  wnile  it  is 
subject  to  laws,  at  the  same  time,  peculiar  to  itself,  such  as  equal 

fressure  in  all  directions,  and  in  proportion  to  its  vertical  height, 
n  further  illustration  of  this,  we  may  observe,  that  in  its  descent 
it  is  first  acted  upon  by  gravitation,  and  therefore  presses  upon  the 
inclined  plane  perpendicularly  to  the  horizon,  and  with  a  weight 
equal  to  its  altitude — and  this  weight,  in  equal  times,  will  be 
inversely  as  the  velocity.  Again,  having  acquired  a  certain  velo- 
city along  the  plane,  it  will  have  a  tendency  to  pursue  the  same 
direction  beyond  the  limits  of  that  plane — hence  the  phenomena 
which  takes  place  in  passing  from  one  plane  to  another.  And 
lastly,  it  is  not  only  subject  to  friction  and  adhesion,  in  common 
with  solid  bodies,  but  also  to  have  its  volume  divided  into  di£ferent 
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currents  having  different  velocities,  and,  from  these  acting  in  oppo- 
sition to  each  other,  the  general  velocity  of  the  whole  is  retarded. 
These  currents  are  occasioned  by  projections  or  hollows  in  the 
channel.  Farther,  a  solid  body,  in  moving  down  an  inclined  plane, 
retains  its  form.  If  it  leaves  the  top  of  a  rectangular  form,  for 
instance,  it  arrives  at  the  bottom  unchanged ;  but  in  the  case  of 
water  it  is  very  different,  and  that,  too,  in  reference  to  more 
important  phenomena  than  the  diversity  of  currents  just  noticed ; 
for  the  particles  of  any  vertical  section  of  a  river  which  pass  any 
point  in  its  channel  in  union  together,  as  it  were,  never  pass 
another  point  together,  because,  as  we  formerly  stated,  the  velocity 
at  or  near  the  bottom  is  different  from  that  at  the  surface,  and  con- 
sequently the  areas  of  different  sections  in  any  inclined  plane  where 
we  have  accelerated  motion  are  different.  If,  for  instance,  for  the 
sake  of  argument,  we  suppose  that  the  top  section  contains  1000 
particles  when  it  leaves  any  pool  from  a  state  of  quiescence,  and 
that  it  acquires  an  accelerated  speed  of  ten  times  oy  the  time  it 
arrives  at  the  bottom  of  the  plane,  then  100  particles  will  be  the 
number  in  the  bottom  section ;  and,  in  accordance  with  this 
train  of  argument,  we  can  easily  conceive  an  example  where  the 
increase  of  velocity  would  be  such  as  to  effect  a  separation  of  par- 
ticles altogether.  Indeed,  it  may  not  unaptly  be  said  that  water 
flowing  in  a  river  is  not  one  body  descending  an  inclined  plane, 
but  innumerable  bodies  in  close  continuation,  the  one  urging 
forward  the  other  in  such  a  manner  as  to  preclude  the  interven- » 
tion  ofperceptible  space  between  them. 

3^  The  unequal  breadth  of  streams,  or  the  contraction  of  their 
channels  at  any  points,  form  pools,  and  consequently  counteract 
velocity  in  a  somewhat  similar  manner  as  differences  of  inclination, 
formerly  noticed.  When  examples  of  this  kind  occur  in  the 
absence  of  rock,  we  invariably  find  a  pool  at  the  most  contracted 
point.  This  arises  from  the  increase  of  velocity  and  greater  depth 
of  water  at  this  point,  and  consequently  greater  force  brought  to 
bear  upon  the  work  of  ejccavation,  until  counteracted  by  the  rising 
of  a  tcear  in  front,  and  the  formation  of  a  safety  pool  of  a  sufficient 
depth  below  the  level  of  the  ordinary  bed  of  the  river.  We  have 
already  noticed  the  formation  of  wears^  and  their  ultimate  liability 
\o  destruction  under  heavy  floods :  when  such  is  the  case,  a  spe- 
cies of  natural  banking  is  carried  on,  sometimes  on  the  one  side  of 
the  river,  sometimes  on  the  other,  and  not  unfrequently  on  both, 
"^  that  the  lands  immediately  adjoining  are  higher  than  those 
oore  remote.  We  know  instances  where  the  difference  exceeds 
^elve  feet,  and  in  cases,  too,  where  a  large  and  rapid  stream  is 
greatly  contracted  at  a  short  distance  below  it,  so  that  during 
>'^avy  floods  the  water  tails  back  over  the  less  elevated  lands  with 

velocity  greater  than  even  men  and  horses  can  conveniently 
kvi    H'^nr^selves  f-'^^i  them,  when  overtaken  unawares  at  work, 
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are  made,  and  not  nnfrequently  heavy  losses  sustained.  The 
eause  of  such  tailing  back  is  easily  accounted  for ;  for  if,  under 
ordinary  circumstances,  the  depth  of  the  stream,  when  it  is  con- 
tracted, is  one-half  greater  than  its  common  depth,  it  consequently 
follows  that  when  the  common  depth  is  increased,  as  under  a  flood, 
the  depth  of  the  contracted  part  will  be  more  increased,  and  hence 
rise  above  the  leas  elevated  lands. 

Again,  as  the  water  issues  from  between  the  contracted  sides  of 
tbe  channel,  into  a  channel  of  equal  or  greater  than  its  common 
breadth,  we  have  the  velocity  retarded  by  two  causes,  even  grant- 
ing that  the  bottom  and  sides  of  the  channel  are  comparatively 
free  of  any  asperities,  presenting  a  smooth  surface  to  the  action 
of  the  water :   for  we  have  first  the  reaction  of  the  expanding 
shores  against  which  the  water  has  been  sent ;  and  next,  the  coun- 
teracting agency  of  a  diversity  of  currents  created  by  this  reaction. 
The  phenomena  are  these :  After  the  stream  has  passed  the  nar- 
row, and  is  entering  the  expanding  channel,  its  surface  will  indi- 
cate as  if  it  were  flowing  down  an  inclined  plane,  although  the 
'^▼erse  may  be  the  case ;  and  this  inclining  surface  will  be  found 
highest  in  the  middle,  like  a  ridge,  and  of  a  curved  form — convex 
towards  the  top  of  the  ridge  and  concave  towards  the  bottom,  like 
A  wave,  so  to  speak.     This  ridge  is  occasioned  by  the  natural  ten- 
dency of  the  stream  to  move  forward  in  a  straight  line,  and  the 
want  of  adhesion  of  its  particles  among  themselves.     Were  it  pos- 
sible to  suppose  the  water  moving  forward  in  a  frozen  and  solid 
state,  it  would  then  issue  from  the  narrow  channel  in  a  rectan- 
gnUr  form,  like  clay  from  the  die  of  a  brick-making  machine;  but 
deficient  of  this  cohesive  quality,  the  outside  particles  diverge 
laterally  towards  the  expanding  shores,  from  whence  they  are 
Reflected  back — forming,  as  it  were,  a  system  of  currents ;  while  the 
•<^ion  of  these  tail  back  other  waters,  forming  a  wave  or  ridge 
*|<>Dg  the  extreme  of  the  concavitv  at  the  bottom  of  the  inclina- 
^wn.    It  is  this  reverberation  of  water  from  the  shores,  and  its 
*jding  back,  which  is  the  principal  cause  of  this  concavity,  and 
'^®  couvexitv  towards  the  top  of  the  inclination  arises  from  the 
^'sposition  of  fluid  particles  to  conform  to  the  path  of  projectiles ; 
"°^  the  path  of  a  side  particle  of  water,  so  to  speak,  will  not  be  in 
*^^®  Vertical  plane.     From  these  phenomena,  therefore,  it  is  very 
J^jJ^ous  that  the  velocity  of  the  stream  will  be  greatly  retarded  by 
*"®  amount  of  attraction  and  reaction. 

^Qrhaps  the  most  familiar  examples  of  the  contraction  of  streams 
?r®  those  occasioned  by  the  piers  of  bridges.  In  cases  of  this 
**n(J  ^jj  increase  of  velocity  is  experienced  under  the  bridge,  while, 
^  ^he  same  time,  the  common  velocity  of  the  stream  is  retarded 
"^^he  bridge.  The  velocity  of  the  water  a  short  distance  always 
^^%  and  generally  below  the  bridge  also,  is  less  than  at  a  greater 
"^^nce  from  it.  In  such  cases,  pools  are  formed  with  all  the 
counteracting  agency  both  above  and  below — the  former  by  the 
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tailing  back  of  the  waters,  and  the  latter  by  excavation  and  the 
formation  of  wears,.  A  large  river  may  now  smoothly  in  its 
channel  with  a  uniform  motion,  comparatively  speaking,  and  con- 
sequently be  of  equal  depth ;  but  throw  a  bridge  over  it  with  a 
number  of  arches  and  piers,  and  the  rising  of  a  sand-bed  at  no 
great  distance  below  it  is  soon  experienced  by  bargemen  plying  on  its 
surface.  Now  the  rising  of  this  sand-bed  is  neither  more  nor  less 
than  the  formation  of  the  toear  of  a  safety  pool,  to  contract  the 
work  of  excavation  below  the  bridge ;  so  that  the  depth  of  this  pool 
will  depend  upon  the  height  to  which  the  water  above  the  bridge 
is  elevated  by  its  piers,  and  the  character  of  the  materials  of  which 
the  channel  of  the  rivers  is  formed,  for  the  elevation  of  the  water 
above  the  bridge,  confers  upon  its  descent  all  the  properties  of 
descending  an  inclined  plane  of  equal  height ;  while  the  altitudinal 

[pressure  of  water,  and  the  absence  of  that  plane,  confers  upon  the 
ower  stratum  of  the  stream  a  peculiar,  or,  as  we  may  say,  com- 
paratively speaking,  curvilinear  motion,  with  its  concavity  upwards, 
calculated  to  form  a  wear  of  sufficient  strength  and  pool  of  suffi- 
cient depth  to  counteract  both  the  altitudinal  pressure  and  force 
of  water  in  descending  from  the  elevated  pool  on  the  upper  side  of 
the  bridge.  This  curvilinear  motion  at  the  bottom  is  occasioned 
by  the  lower  stratum  of  water  starting  from  a  state  of  compara- 
tive rest  above  the  bridge  at  a  less  angle  than  those  above  it  with 
a  greater  velocity,  and  its  rolling  along  with  it  stones  and  such 
heavy  materials,  to  form  the  wear — requiring  a  considerable  force  to 
remove  them  from  one  point  to  another,  the  larger  stones  forming 
as  it  were  a  kind  of  protection  to  the  less.  Now  the  consequence 
of  this  is,  that  the  lower  stratum  of  water  is  deflected  upwards 
against  the  second — ^the  second  against  the  third,  and  ^o  on — con- 
ferring upon  each  a  different  direction,  which,  if  not  a  curve,  must 
approximate  pretty  closely  to  it.  Looking,  therefore,  at  a  longi- 
tudinal and  vertical  section  of  the  stream  at  the  centre  of  an  arch, 
we  will  perceive  bottom  and  surface  currents  flowing  in  curves, 
with  a  natural  tendency  to  meet  each  other  at  a  point  at  no  sreat 
distance  below  the  bridge.  But,  from  the  disposition  of  particles  in 
the  upper  strata  to  diverge  laterally,  and  the  velocity  of  the  inter- 
vening strata,  this  result  is  prevented.  Hence,  again,  the  direction 
which  the  several  strata  of  particles  take,  is  governed  by  laws  as 
absolute  as  that  which  regulates  the  oscillations  of  the  pendulum 
jf  a  clock. 

Sometimes,  again,  we  see  deep  pools  formed  immediately  outside 
^he  piling  or  paving  below  the  arches  of  bridges,  and  so  perpendi- 
vdlarly  cut  as  to  endanger  the  safety  of  the  whole  superstructure, 
^rom  what  we  have  already  said  of  nature,  it  will  readily  be  per- 
'^ed  that  occurrences  of  this  kind  arise  from  an  oversight  on  the 
^ai  t  of  art  to  form  safety  pools  of  a  sufficient  depth  above  the  piles 
md  saving.  For  instance,  if  the  elevation  of  the  water  on  the 
..  --      Hp  ^f  fVio  KriHe'^  ip  '^'\\y9\  +0  ^  feef  -^nnnr  ';he  highest  flood, 
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and  if  we  farther  suppose  that  we  have  the  operation  of  the  tide, 
mnd  hence  an  increase  of  force  equal  to  other  16  feet,  then  the  depth 
of  the  pool  above  the  piling  would  require  to  be  upwards  of  20 
feet — supposing  the  stability  of  a  suitable  wear  below  good. 

4°,  The  flowing  of  the  greater  of  two  rivers  into  the  less  is  an 
expression  liable  to  objection,  especially  when  taken  in  connection 
with  what  was  formerly  advanced  on  rivers  and  their  tributaries. 
The  less,  for  instance,  may  be  said  to  be  the  tributary  of  the 
greater,  and  therefore  must  necessarily  flow  into  it,  so  that  what 
was  formerly  said,  if  mfficient^  has  only  now  to  be  retold.  The 
example  before  us,  however,  is  of  an  exceptional  character,  for 
in  the  generality  of  cases  the  larger  stream  flows  in  the  larger  and 
deepest  valley  ;  but  in  this  the  reverse  is  the  case — the  less  stream 
flows  in  the  deepest  and  greatest  valley — conditions  which  counter- 
balance the  difference  in  the  volumes  of  water,  so  that  the  pheno- 
mena exhibited  at  their  confluence  are  somewhat  different.  In  the 
former  case  the  lower  angle  on  the  left  bank  of  the  intersecting 
stream  was  acted  upon  and  worn  away,  forming  a  curve.  The 
waters  of  the  tributary,  from  being  unable  to  penetrate  beyond  the 
centre  of  the  other,  were  immediately  deflected  back  to  its  left  shore, 
and  even  into  the  mouth  of  its  channel,  wearing  off  the  angle  to  an 
extent  beyond  the  influence  of  the  greater.  But  in  the  present 
case  the  greater  stream  marches  right  through  the  channel  of  the 
lees,  so  to  speak,  and  commences  the  work  of  excavation  on  the 
opposite  side  from  which  it  enters.  This  work  goes  on  until  the 
counteracting  agency  of  the  deeper  valley  and  less  stream  puts  a 
stop  to  it,  so  to  speak,  by  the  formation  of  a  curved  channel  into 
the  direction  of  the  less  stream.  Contrary  to  what  was  formerly 
the  case,  we  have  now  the  lower  and  left  angle  at  the  confluence  of 
the  two  rivers  defended,  as  it  were,  and  even  extended  forwards  be- 
yond its  legitimate  place ;  while  an  opposite  angle  is  formed  by  the 
excavation  of  the  greater  stream,  but  rounded  away  by  the  action 
of  the  less. 

In  examples  of  this  kind,  the  broad  category  of  facts  will  differ 
according  to  the  character  of  the  valley  in  which  the  less  stream 
flows,  and  the  materials  of  which  it  is  constructed.  In  the  case  of 
roek,  for  instance,  interposing,  they  will  be  very  different  from 
others  where  the  subsoil  is  sand,  clay,  or  suchlike  materials.  A 
pool,  again,  may  be  formed  of  such  a  depth  at  the  confluence  of  the 
two  rivers  as  to  prevent  the  work  of  excavation  on  the  right  bank 
of  the  less,  or  at  least  confine  it  to  a  very  narrow  circle  ;  and  out 
of  this  pool  the  large  stream  may  flow  in  the  direction  of  the  less. 
5**.  The  operation  of  tides  in  rivers  give  rise  to  many  interesting 
phenomena  to  farmers  occupying  lands  reclaimed  from  them  by 
embankments,  and  consequently  under  high-water  level.  The 
altitudes  of  spring- tides  are  by  no  means  equal,  nor  the  depth  of 
floods  ;  and  when  two  extremes  meet  together,  and  play  upon  an 
imperfectly  constructed    embankment,  results  are    often   by   no 
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means  of  the  most  cheering  character.  For  several  years,  although 
the  highest  tide  and  flood  may  not  approach  the  summit  of  the  em- 
bankment, yet  at  the  expiry  of  this  period  a  tide  and  flood  may  meet, 
rolling  their  waters  right  over  its  top,  inundating  and  destroying  a 
vast  amount  of  property.  In  such  cases,  after  the  waves  have  passed 
their  former  limits,  and  are  fast  bidding  defiance  to  all  opposition, 
the  scene  becomes  painfully  interesting  in  a  twofold  degree ;  for 
when  some  half-an-nour  has  to  elapse  before  any  change  can  be 
expected,  or  before  the  calculated  time  of  high  water,  the  eventful 
moments,  on  the  one  hand,  are  tediously  slow  in  passing ;  while  the 
progress  of  the  swelling  deluge,  threatening  to  lay  claim  to  every 
furrow  which  the  industrv  of  the  husbandman  has  reclaimed  from 
it,  is  fearfully  rapid.  Too  much  caution  cannot  be  used  in  the 
construction  of  embankments  and  sluices,  so  as  to  counteract  and 
avoid  such  catastrophes. 

At  low  water,  when  the  tide  begins  to  flow,  the  first  effect  pro- 
duced is  not  the  daniming  back  of  the  water  in  the  river,  as  if  with 
a  sluice  ;  for,  owing  to  the  specific  gravity  of  salt  water  being  the 
the  greatest,  it  proceeds  upwards  under  the  other  like  a  wedge, 
elevating  it  as  it  progresses  onwards — and  this  is  more  particularly 
the  case  where  the  two  liquids  are  not  agitated  by  the  roughness 
of  the  channel  of  the  river  and  the  tempestuous  state  of  the  ocean. 
When  both  flow  smoothly,  and  meet  together  softly,  so  to  speak, 
the  fresh  water,  by  its  specific  lightness,  floats  upon  the  surface  of 
the  other ;  so  that,  if  the  stream  is  a  large  one,  it  may  extend  in  the 
form  of  a  ridge  upon  the  surface  of  the  ocean  for  several  miles 
from  the  shore — a  result  experienced  at  the  mouth  of  every  large 
river  by  seafaring  people.  After  the  tide,  however,  has  proceeded 
up  the  river  a  short  distance,  it  is  impossible  to  prevent  the  dis- 
turbance of  the  two  fluids,  less  or  more,  owing  to  the  prevailing 
presence  of  those  adverse  currents  which  we  have  previously 
glanced  at,  so  that  the  tidal  work  partakes  as  much  of  tne  charac- 
ter of  damming  back  as  wedging  up,  in  the  majority  of  cases.  But, 
in  either  case,  the  surface  phenomena  exhibited  are  similar,  for  the 
motion  of  the  water  at  the  surface  is  entirely  counteracted,  as  well 
as  at  the  bottom,  and  is  seen  curling  up,  as  it  were,  and  rolling 
against  the  natural  current  of  the  stream  like  water  from  a  sluice. 

The  motions  of  tidal  waters  in  rivers  are  influenced  in  the  same 

iianner  by  the  unequal  breadth  of  channels,  and  diSiBrences  of 

lepth,  as  the  waters  of  the  rivers  themselves  are,  and  consequently 

he  velocities  and  times  of  flowing  and  ebbing  will  be  different 

*'^cordingly. 

6^  A  river  is  influenced  in  a  threefold  manner  by  the  atmos- 
-ha  ^  I  Firsts  The  atmosphere,  when  in  a  state  of  rest,  imposes  a 
..oosure  upon  its  surface  eaual  to  the  weight  of  a  column  of  water 
»[  from  30  to  33  feet  in  height ;  and,  consequentlv,  in  passing  under 
•his  load,  a  ^'^**tain  amonti'  j{  friction  is  experiencea  between  the 
\art.ir*lop  n"*     ,  "Ar  an/*  ai-       <2o/*/>t>//,  Tb«  vplocity  ^^  the  stream  may 
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rbe  either  retarded  or  accelerated  by  wind,  according  to  the  direc- 
tion in  which  it  blows ;  and  thirds  Its  surface-waters,  and  generally 
its  whole  volume,  may  be  agitated  in  such  a  manner  as  to  retard 
its  velocity. 

First.  Air  and  water,  we  may  observe,  are  two  fluids,  differing 
only  in  constituent  elements,  and  from  their  incoherent  character, 
if  we  suppose  the  two  in  conta<;t  with  each  other,  and  in  a  state  of 
rest,  we  cannot  conceive  motion  communicated  to  the  one  without 
disturbing  the  rest  of  the  other.     We  cannot,  it  is  true,  say  that 
the  weight  of  one  body  added  to  the  weight  of  another  body  either 
accelerates  or  retards  its  velocity  in  gravitating  directly  to  the 
centre  of  the  earth;  but  when  the  sluice ,of  a  mill-dam  is  opened, 
and  water  at  rest  set  in  motion  by  the  laws  of  gravity,  the  lower 
stratum  of  the  atmosphere  is  not  only  disturbed  along  the  surface 
of  the  effluent  fluid,  but  the  fall  of  the  mill-lade  is  displaced.  Now, 
as  the  water  does  not  occupy  a  greater  amount  of  space,  compara- 
tively speaking,    than   formerly,   it   necessarilv  tollows   that  a 
qnantity  of  air  is  poured  into  the  dam   equal  in  bulk  to   the 
Quantity  of  water  discharged — equal  in  bulk  to  the  quantity  of 
displaced  air  from  the  mill-lade  ;  consequently  a  twofold  commo- 
tion is  communicated  to  the  atmosphere,  and  the  force  applied  to 
produce  those  atmospheric  changes  corresponds  with  the  retarda- 
tion of  the  velocity  of  the  river. 

Second.  If  motion  is  communicated  to  the  atmosphere — as  is 
the  case  under  the  hypothesis  of  wind — it  necessarily  follows,  in 
accordance  with  the  last  paragraph,  that  motion  must  also  be 
communicated  to  water  when  the  two  are  in  contact  with  each 
other ;  so  that,  if  both  flow  in  one  direction,  the  velocity  of  the 
latter  will  be  increased  and  the  former  extended,  supposing  the 
velocity  of  water  to  be  less  than  the  velocity  of  wind,  which  is 
always  the  case,  comparatively  speaking,  and  that,  if  the  two 
are  moving  in  opposite  directions,  the  velocities  of  both  will  be 
retarded.  Those  living  contiguous  to  lar^e  rivers,  when  the 
operation  of  wind  is  less  counteracted  by  shelter,  generally  speak- 
ing, than  on  small  ones,  must  be  familiar  with  many  examples 
illustrative  of  the  conclusions  at  which  we  have  just  arrived. 
They  are  familiar,  we  say,  on  the  one  hand,  both  with  the  tailing 
back  of  the  river  during  storms  of  wind  when  blowing  directly 
against  it,  and  with  the  swelling  of  the  stream  or  ^^  bringing  down 
of  the  water,''  as  it  is  generally  termed,  on  the  other  hand,  when 
the  storm  and  stream  come  from  the  same  point  of  the  compass, 
80  to  speak.  In  either  case  we  have  the  swelling  of  the  stream ; 
and  this  will  be  the  more  perceptible  if  there  is  a  lake  in  its 
course,  such  as  Loch  Lomond,  Loch  Tay,  or  Loch  Ness,  or  a 
large  number  of  safety  pools.  The  reason  of  this  is,  that  always 
where  the  river  leaves  the  lake  or  the  pool,  it  forms  an  angle 
down  an  inclined  plane  of  greater  or  less  inclination  ;  and  conse- 
quently, when  the  wind  is  brought  to  bear  upon  it,  the  particles 
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of  which  it  is  formed,  instead  of  leaving  the  lake  as  from  a  state 
of  rest,  leave  it  with  a  velocity  corresponding  to  the  force  of  the 
wind.  The  result  of  this  is  the  lowering  of  the  lake  and  pools 
by  a  greater  discharge  of  water ;  hence  the  origin  of  the  phrase 
of  "  bringing  down  the  waters  of  the  lake.''  If,  on  the  other 
hand,  the  wind  is  beating  directly  against  the  stream,  the  surface 
of  the  lake  and  pools  will  consequently  be  elevated  above  their 
ordinary  level ;  hence,  a^ain,  the  tailing  back  of  the  water  at  the 
upper  end  of  the  lake  and  pools. 

The  swelling  of  the  river  on  such  occasions  is  only  momentary  ; 
for  if  the  storm  continues  to  ra^e  for  any  length  of  time,  it  soon 
falls  to  its  ordinary  level ;  and  however  much  it  may  have  been 
swollen  by  the  lowering  of  the  lake  and  pools,  when  the  storm 
subsides  the  lake  and  pools  will  fill  to  their  ordinary  elevation, — 
so  that  a  consequent  depression  or  lowering  of  the  general  volume 
of  the  stream  will  be  experienced.  In  the  case  of  tailing  back, 
a  similar  but  opposite  result  will  be  realised  when  the  wind  ceases 
to  blow,  or  veers  about  from  one  point  to  another. 

Third.    When  the  particles  of  a  stream  are  disturbed  and 

agitated  among  one  another,   a  vast  amount  of  attrition  and 

reaction   is  experienced,  and  consequent  retardation  of  motion. 

The  gentle  ripple  and  rolling  wave  across  the  stream  are  examples 

of  this  kind.     In  the  former  case  the  operation  of  the  zephyr 

breeze  may  be  immaterial,  and,  comparatively  speakin?,  unfelt 

by  the  flowing  particles  of  the  stream,  but,  in  cases  of  tne  latter 

kind,  results  may  be  very  different ;  for,  in  broad  and  shallow 

streams,  the  bottom  of  the  channel  is  sometimes  laid  bare  at 

certain  points,  and  the  stream,  as  it  were,  tossed  from  it  when  the 

hurricane  drives  right  across,  or  rather  into  it,  over  the  edge  of 

the  channel.     The  force  of  any  blast,  and  the  consequent  enects 

produced,  depends  very  much  in  this  and  every  case  upon  the 

depth  of  the  channel  of  the  river  above  the  surface  of  the  water, 

the  levelness  of  the  adjoining  lands,  and  the  shelter  afforded  by 

woods.     It  is  seldom   that  the  channels  of  rivers  are  deep  in 

champaign  countries ;  but  where  such  is  the  case,  and  when  the 

blast  sweeps  unbroken  for  a  considerable  distance — as  it  sometimes 

does  over  meadows — to  the  brink  of  the  channel,  and  when  the 

*.ands  on  the  opposite  side  are  elevated  rather  than  depressed, 

little  effect  may  be  produced.     But,  on  the  other  hand,  when 

the  blast  sweeps  down  an  inclined  plane  unbroken  into  the  stream, 

is  it  were,  and  when  there  is  a  proper  vent  upon  the  opposite 

tide,   the  greatest  effects  may  be  produced :  the  stream   during 

.•  hurricane  may  literally  be  convulsed    into  a  foaming  conflict 

^f   vaves,  contending  among  one  another  in  the  most  reckless 

-uxA  violent  manner  in  the  work  of  destruction  on  the  opposite 

•aore.      Almost  as  much,  if  not   more,   depends  in  such  cases 

•)on  tb'    ■•»*>♦  -  ^'^'^^  -^he  blast  has  from  the  stream  as  its  direct 

.n~4o   ....  ^l^p    f*.pfl    %r>t\    nni'^*'*^''"'>tf*''    fllA*inn    of  tho 
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refluent  blast  which    gives   to  the   inflaent  its  nnbroken    and 

mximuni   force.     The  velocity   and   force  of  a  current  of  air 

moving  alon^  the  surface  of  the  earth  is  analogous  to  the  force 

of  water  in  nowing  in  its  channel.     Now,  as  the  latter  is  lost  in 

the  standing  pool  of  water,  so  is  the  former  counteracted  by  the 

standing  pool    of  air,  and  little  effect  produced  upon  the  river 

below  when  the  safety  pool  of  air  is  of  sufficient  depth.     In  the 

^erality  of  cases,  however,  the  blast  of  the  storm  is  broken  and 

uregular^  from  irregularities  on   the  surface   of  the   earth,   and 

consequently  has  a  tendency  to  lower  the  elevation  of  waves ;  for 

the  oscillation  of  a  wave  is  like  the  oscillation  of  a  pendulum.     A 

certain  retarding  effect  or  agency  is   experienced  in  the  latter 

ease,  which  would  soon  restore  the  pendulum  to  a  state  of  rest, 

were  it  not  that  a  certain  power  or  weight  is  applied  to  counteract 

this  aeency ;  and  this  power  must  be  equal  and  equally  applied. 

So  is  it  in  the  case  of  waves :  an  equal  counteracting  power  must 

he  equally  applied,  so  as  to  keep  them  up  to  a  certam  elevation  ; 

ttd  this  power  is  the  wind.     Now,  in  the  irregular  blast,  we  have 

B  diversity  of  vertical  currents  analogous  to  those  which  we  have 

iH)ticed  in  the  bottom  strata  of  the  stream,  moving  with  different 

velocities,  and,  from    their    elasticity  and  greater  velocity,  pro- 

daein?,  as  it  were,  a  whipping  impulse ;  so  that,  if  the  force  of  the 

first  Uast  is  required  to  maintain  the  equal  altitude  of  waves  in 

equal  times,  and  if  it  is  overtaken  by  a  second  blast,  with  twice, 

and  often  ten  times  its  velocity,  the  top  of  the  waves  is  whipped 

off,  as  it  were,  and  tossed  before  it  in  a  state  of  foam,  while  the 

force  required  to  do  so  depresses  the  remainder  with  a  greater 

Telocity  than   that  of  the  adjoining  half  wave  with  which    it 

co-operates,  and  consequently  part  of  it  is  thrown  off  in  a  state  of 

foam  also  from  its  top  when  it  rises. 

From  these  observations,  therefore,  the  manner  in  which  the 
winds  agitate  the  waters  of  the  stream,  and  retard  its  velocity, 
must  be  pretty  obvious.  If  a  drop  of  water,  for  instance,  moves 
down  the  stream  in  a  straight  line  at  a  certain  velocity,  and  if  a 
blast  of  wind  is  brought  to  bear  upon  it  at  right  angles  to  this 
line,  we  have  the  composition  of  two  forces,  and  consequently 
the  drop  of  water  will  oe  impelled  into  the  resultant  of  the  two. 
But,  as  we  have  seen,  one  of  these  forces  is  irregular  and  counter- 
balanced by  the  elevation  of  the  waters  of  the  stream  into 
waves,  producing  reaction  and  oscillation,  while  the  force  of  the 
other  is  somewhat  different,  and  confined  into  a  specific  channel. 
The  drop  of  water,  therefore,  neither  moves  directly  down  the 
stream  in  the  natural  line  of  its  direction,  nor  in  the  resultant 
produced  by  that  of  the  wind ;  for,  since  we  have  action  and 
reaction,  we  have  two  sets  of  forces,  so  to  speak,  and  consequently 
two  resultants  in  which  the  drop  of  water  moves  —  so  that  it 
vibrates  in  zig-zag  diagonal  lines  down  the  stream  when  not  tossed 
into  foam,  and,  wnen  m  this  state,  its  path  is  beset  with  a  greater 
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number  of  perplexing  difficulties,  producing  a  greater  amount  of 
attrition  and  reaction  with  other  drops — the  channel  of  the  stream 
and  the  atmosphere  with  which  it  comes  in  contact,  and  conse- 
quently it  sustains  a  greater  amount  of  retardation  of  velocity ; 
and  what  is  true  of  one  drop  of  the  stream  is  true  of  all  the  drops, 
according  to  the  several  paths  which  they  describe. 

In  our  remarks  on  atmospheric  influence  we  liave  been  sup- 
posing the  wind  blowing  directly  with^  against^  or  across  the 
stream  at  right  angles  to  its  course,  and  consequently  this  course 
in  a  straight  line;  but  in  nature  we  find  few  examples  of  this  kind. 
Let  the  wind,  for  instance,  blow  from  any  point  of  the  compass 
directly   across   the   river   Forth    at    any  point,    and   at  other 

Eoints  very  different  results  will  be  experienced.  We  have  also 
een  supposing,  in  the  last  paragraph,  tne  velocities  of  water  and 
wind  sucn  as  to  admit  of  waves  upon  the  former ;  but  in  many 
instances  the  velocity  of  water  is  such  as  wholly  to  counteract 
the  oscillation  of  waves.  But  although  this  is  true,  and  although 
the  particles  of  water  are  less  agitated  apparently  to  the  eye,  yet 
the  space  which  a  drop  of  water  occupies  while  acted  upon  by  any 
impulse  of  the  wind  in  an  instant  of  time  is  now  very  different 
from  what  it  was  in  the  other  case — sufficient  to  counterbalance 
the  difference ;  and,  consequently,  the  amount  of  retardation  is  equal 
to  the  force  applied  as  formerly. 

We  have  tlius  taken  a  cursory  view  of  some  of  the  principal 

phenomena  connected  with  rivers,  illustrative  of  the  motion  of 

water  in  their  channels,  and  the  crookedly  conflicting  path  which 

a  drop  of  water  traverses  in  passin?  from  one  point  to  another,  in 

accordance  with  our  deflnition  of  a  drain.     The  channel  of  a  river, 

however,  forms  but  a  part  of  the  draining  apparatus  of  a  country, 

and  is  the  least  interesting  part  of  the  journey  of  a  drop  of  water 

after  it  falls  upon  the  fleld  of  the  farmer  to  its  final  destination, 

the  ocean  ;  for,  when  once  discharged  into  the  river,  it  is  beyond 

the  reach  of  doing  harm,  generally  speaking ;  but,  until  this  is 

accomplished,  it  may  prove  itself  the  author  of  innumerable  evils; 

and  independent  of  this,  the  path  which  it  traverses  after  it  enters 

^he  surface  of  the  field  through  the  soil  and  subsoil  is,  if  not 

squally  crooked,  at  least  equally  conflicting — every  inch  of  it  being 

)rindly  disputed,  as  it  were,  by  the  advocates  of  deep  and  shallow 

iraining.     In  tracing  its  footsteps,  so  to  speak,  therefore,  which 

ve  now  propose — that  being  the  next  head  of  our  subject — we  must 

ook  before  us,  in  order,  if  possible,  to  thread  the  perplexing  laby- 

nnth  of  difficulties  in  which  so  many  have  failed  to  make  a  success- 

nl  egress. 

'ri  discussing  the  subject  of  deep  and  shallow  draining,  and 
ua«7cd  the  whole  theory,  two  errors,  we  think,  have  generally 
>een  f;*!*-**!  iT>*o,  one  of  which  we  shall  notice  in  this  place,  and  the 
>ther  It  ^sequent  paragraph.     In  the  first  place,  we  think 

\<i.>*fi^  \\»    '•       -TiArallv  or    \ar  \A  nf  nr-^ra  tbim  fliijT-  W^**')  able  tO  COH* 
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tain  in  their  hands,  and  therefore,  as  a  matter  of  coarse,  always 
k)8t  part  of  what  they  first  caught  hold  of.     If  a  shepherd,  for 
instance,  has  more  sheep  in  his  walk  than  he  can  number,  he  may 
not  miss  one,  oreven  ten,  out  of  his  flock;  and  so  long  as  he  labours 
under  the  belief  that  he  has  the  whole,  he  will  ai^ue  accordingly. 
Under  such  circumstances,  what  is  the  value  of  his  arguments 
even  to  those  who  know  not  whether  he  has  lost  a  sheep  or  not, 
but  who  do  know  that  he  cannot  number  them  i     On  tne  other 
hand,  if  he  had  only  one  sheep,  he  himself  could  be  at  no  loss, 
while  his  arguments  would  obviously  acquire  a  currency  which 
under  the  previous  hypothesis  they  could  not.     Now,  in  applying 
the  principle  which  is  here  elicited  to  our  subject,  instead  of  grasp- 
ing at  whole  clouds  and  showers  of  rain,  let  us  be  less  ambitious, 
and  content  ourselves  with  one  drop  only,  that  we  may  not  lose 
sight  of  it ;  whereas,  if  we  grasp  at  the  whole,  ten  to  one  but  we 
lose  sight  of  hundreds,  and  roughly  abuse  those  who  tell  us  of  the 
fact,  as  theorists,  into  the  bargain.     To  illustrate  this  doctrine 
further,  before  taking  it  up,  let  us  for  example  take  an  experiment 
—a  fine  hair  sieve  containing  an  innumerable  quantity  of  meshes 
or  holes,  not  one  of  which  is  larger,  nor  so  large,  as  an  ordinary-sized 
<irop  of  rain.     Let  us  now  put  a  drop  of  water  on  one  of  the  small 
lioles,  and  it  will  not  pass  through  it ;  let  us  next  put  another  on 
the  top  of  the  first,  and  then  the  first  will  pass  through,  but  the 
two  drops  will  remain  in  contact  with  the  sieve,  one  on  each  side 
of  the  small  hole.     Let  us  again  put  a  third  drop  upon  the  top  of 
the  second,    and  mark  the  result :    the   second   now   will   pass 
through,  when  the  first  will  drop  from  the  bottom  of  the  sieve ; 
and  if  we  add  drop  after  drop  to  the  upper  side  as  fast  as  ever  rain 
fell  from  the  heavens,  and  drop  after  drop  will  fall  from  the  lower 
side  just  as  fast,  but  no  faster,  while  two  drops  will  always  remain 
in  contact  with  the  mesh  or  hole.     Now,  if  we  suppose  that  we 
lose  sight  of  the  number  of  drops,  we  may  differ  as  to  the  actual 
number;  but  a  repetition  of  the  experiment  will  satisfy  us  as  to  the 
soundness  of  the  theory,  and  the  dropping  phenomenon  of  influx 
and  efflux.     Further,  let  us  next  pour  a  bucketful  of  water  into 
the  sieve,  and  then  we  will  have  exhibited  a  stream  discharged 
from  the  under  side  of  it.     Now,  in  the  experiment,  where  is  the 
drainer  who  will  argue  from  this  fact    that   the  water    passed 
through  the  sieve  in  a  stream  undivided  by  the  meshes  or  hairs  of 
which  its  bottom  is  made  ?     Lastly,  let  us  pour  water  in  bucket- 
fuls  upon  the  soil,  and,  however  fast  it  may  enter  into  it,  we  cannot 
suppose  a  volume  of  water  flowing  through  the  soil  undivided : 
once  divided  by  the  solid  materials  of  which  the  p6res  of  the  soil 
is  composed,  it  must  remain  so  in  those  pores ;  and  from  the  slow- 
ness with  which  it  enters  these,  in  the  majority  of  instances,  we 
cannot  suppose  that  they  are  larger  than  the  holes  of  the  sieve. 
We  have  tnus  therefore' in  practice  the  subdivision  of  bucketfi 
of  water  into  drops;  and  why  not  therefore  take  up  its  theory,  mor 
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especially  seeing  that  we  have  the  largest  qaantity,  or  we  maj 
may  say,  comparatively  speaking,  the  whole  of  the  water  falling 
upon  the  soil  in  drops.  In  short,  we  think  the  theory  of  a  singh 
drop  of  water,  so  to  speak,  a  more  simple  theory  than  the  theorj 
of  indefinite  numbers,  and  the  drain  which  removes  it  from  th< 
field  more  easily  determined — and  therefore  we  have  chosen  it;  foi 
if  soils  are  equal  in  every  respect  as  to  porosity  and  coustitueni 
elements,  if  we  can  trace  the  footsteps  of  one  drop  from  the  point 
where  it  first  enters  the  soil  to  the  point  where  it  makes  its  egresi 
into  the  river,  then  we  have  a  ri^ht  to  conclude  that  the  paths  o 
other  drops,  subject  to  the  same  Taws  and  equally  a£fected  m  ever] 
respect,  will  be  similar  to  it. 


1°.  In  our  observations  on  the  classification  of  soils  in  a  forme 
article,  we  remarked  that  some  porous  soils  are  naturally  drj 
owing  to  the  subsoil.  In  such  cases,  if  a  drop  of  water  falls  upoi 
the  surface  of  a  field,  it  will  either  be  absorbed  by  the  soil,  or,  i 
the  soil  has  already  absorbed  its  maximum  of  water,  will  percolat 
perpendicularly  to  the  open  substrata,  by  which  it  may  be  remove* 
to  the  surface  at  some  other  point  where  it  finds  a  vent.  In  suci 
a  case  we  may  observe,  in  general  terms,  that  the  course  which  th 
drop  of  water  describes  may  be  in  two  or  more  directions — ^firsl 
perpendicularly,  according  to  hypothesis ;  and  second,  horizontall; 
down  one  inclined  plane,  or  a  system  of  them.  The  former  is  to 
obvious  to  require  further  illustration,  and  the  latter  we  shal 
afterwards  have  occasion  to  exemplify.  In  the  meantime  we  ma' 
observe,  that  it  may  not  unaptly  be  said  that  the  path  which  I 
does  describe  to  the  centre   of  the  earth  is  immaterial  to  th 
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drainer  until  il  arrives  at  something  like  four  feet  from  the  sur- 
hee. 

2^.  Let  b  in  the  accompanying  diagram  be  any  point  at  which 
the  drop  of  water  has  arrived  upon  an  impervious  subsoil  b  af^ 
and  upon  this  subsoil  let  ^  {  be  a  rectangular  field  of  pervious 
soil  ot  equal  texture,  and  of  any  length,  a  c,  but  of  a  nxed  and 
uniform  depth,  b  c,  of  four  feet.  Let  ff  k  I  c  be  the  surface  stratum, 
vAaht  b  the  bottom  stratum  parallel  to  the  other,  and  in  one 
plane  with  the  bottom  end  of  a  A  resting,  as  it  were,  on  the  plane 
of  the  horizon  a  f,  conseauently  the  angle  b  a/ Will  be  the  angle 
of  inclination  of  the  fiela.  Under  such  an  hypothesis,  we  now 
propose  to  determine  the  direction  of  the  drop  of  water  at  b. 

The  drop  of  water  in  this  case,  according  to  our  hypothesis,  it 
^11  be  observed,  is  in  motion;  and  the  moving  power  or  force,  we 
may  farther  observe,  is  gravity,  which,  although  acting  perpendi- 
cularly in  the  direction  of,  and  in  one  plane,  has  also  been  com- 
mnnicated  along  the  imperviDus  stratum  or  inclined  plane  b  a. 
The  manner  in  which  this  force  or  power  is  applied  we  shall  yet 
postpone  to  a  subsequent  article ;  what  we  wish  to  find  at  present 
IS  the  direction  of  motion.     Now,  according  to  the  laws  of  motion, 
there  is  but  one  line  of  direction  which  it  is  possible  for  the  drop 
of  water  to  take,  and  that  line  is  from  the  pomt  b  to  the  point  a, 
or  the  line  b  a,  because  it  makes  the  greatest  angle  of  declination 
on  the  plane.     This,  it  may  be  observed.  Is  susceptible  of  mathe- 
matical proof,  which  we  shall  endeavour  subsequently  to  advance, 
when  the  proposition  will  be  somewhat  diflFerently  given. 

Now,  such  being  the  direction  of  the  motion  of  one  drop  at  &, 
we  are  authorised  to  suppose  that  any  number  of  drops  along  the 
line  i  b  will  move  in  lines  parallel  to  it.  The  line  of^  direction  at 
i,  for  instance,  will  be  i  A,  and  so  on  for  every  intervening  line, 
forming,  as  it  were,  a  bottom  stratum  of  tubes  ;  and,  further,  we 
may  suppose  any  definite  number  of  horizontal  strata  of  tubes 
passing  tnrou^h  the  vertical  sections  or  planes  belt  and  a  g  kh 
parallel  to  each  other. 

^.  In  the  above  example  we  have  supposed  the  bottom  supply 
of  water,  or  the  drop  of  water,  not  springing  or  rising  up  from  the 
bottom.  Although  this  expression  is  generally  used — an  expres- 
sion liable  to  objection  in  the  majority  of  cases,  when  it  is  applied 
as  in  the  example  in  question — the  drop  of  water  does  not  rise  to 
the  surface,  but  descends  to  the  surface ;  and  in  other  cases  the 
surface  may  be  said  to  decline  to  it,  when  it  flows  in  a  compara- 
tively level  direction.  There  are  examples,  however,  where  the 
water  does  rise  to  the  surface;*  and  if  we  suppose  the  line  bf^ 
crack  or  fissure  in  the  impervious  subsoil,  which  may  be  clay  or 
rock,  then  a  drop  of  water  may  ascend  up  it  by  the  laws  of  fluids, 
when  the  direction  of  motion  above  the  point  b  will  be  readily 
understood  from  that  noticed. 
4°.     Instead  of  a  bottom  supply  of  water,  let  us  now  take  a 
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surface  supply,  with  a  pervious  soil  4  feet  in  depth,  upon  an  imper- 
vious subsoil,  with  the  whole  of  the  data  iu  reference  to  the  diagram 
the  same  as  before.  We  have  now  to  determine  the  direction  of 
the  motion  of  a  drop  of  rain  when  it  falls  upon  the  point  c,  which, 
according  to  the  first  and  second  articles,  will  be  c  i  a,  and  parallel 
to  its  course  will  be  the  directions  of  any  number  of  drops  which 
fall  upon  the  line  c  L 

In  this  example,  however,  what  is  true  of  the  first  drop  which 
falls  on  the  point  c  may  not  be  true  of  all  the  drops  which  fall 
upon  the  line  c  g — for  eg  x  c  Z  is  greater  than  be  x  cl\  and  con- 
sequently, if  the  number  of  rain-drops  are  equal  to  the  number  of 
percolating  tubes,  and  falling  as  fast  as  they  can  receive  them,  part 
of  the  water  must  flow  upon  the  surface.  It  is  seldom,  however, 
that  the  latter  hypothesis  is  true ;  for  in  the  majority  of  examples, 
in  this  class  of  soils,  the  surface  ])oro8ity  is  capable  of  receiving 
much  more  than  the  heaviest  shower  of  rain,  when  there  is  a  vent 
below ;  and  in  many  cases  the  lower  strata  of  such  soils,  from  the 
absence  of  vegetable  matter,  is  opener,  and  capable  of  passing  through 
their  pores  probably  ten  times,  if  not  a  hundred,  of  what  falls 
upon  equal  areas  of  the  sections  of  tubes  of  the  surface  stratum. 
The  examples  here,  however,  are  so  many,  that  we  cannot  at  pre- 
sent do  justice  to  them,  and  the  whole  of  the  phenomena  involved 
will  be  exemplified  in  the  following  cases,  taken  in  connection  with 
the  previous  ones. 

5°.  So  much  for  the  direction  of  motion,  and  the  line  of  the 
natural  drain  which  removes  water  from  one  point  to  another  prior 
to  the  interposition  of  art.  Let  us  now  involve  the  labours  of  the 
farmer,  and  we  will  find  phenomena  perhaps  more  complicated,  and 
the  drop  of  water  less  easily  traced,  but,  at  the  same  time,  its 
footsteps  no  less  evident  on  that  account.  For  this  purpose  let  us 
first  suppose  an  open  cut  made  across  the  bottom  of  the  field,  to 
the  depth  of  a  A,  which  will  give  full  vent  to  the  horizontal  tubes 
in  the  direction  b  a,  and  introduce  the  theory  of  velocity  in  all  its 
varieties — uniform,  accelerated,  and  retarded. 

In  practice  we  invariably  find,  on  soils  of  this  class,  that  an  open 
cut  or  ditch  across  the  bottom,  as  we  have  supposed,  renders  a  wedge- 
shaped  piece  of  the  field  immediately  above  it  comparatively  dry. 
It  drains  it,  in  short.     The  upper  side  of  the  ditch  forms  the  back 
»f  the  wedge,  which  diminishes  in  depth  as  we  proceed  up  the  field, 
mtil  it  tapers  to  an  edge,  as  it  were.     On  the  surface  the  water 
nay  be  flowing  at  e,  immediately  above  the  edge  of  the  wedge, 
vhile  at  h  the  depth  of  its  back  may  be  half  the  depth  of  the  ditch, 
^ow,  it  is  very  evident,  from  a  vertical  section  of  the  field  at 
'  being  equal  to  the  section  a  h — the  number  of  tubes  in  each  being 
^qual  also — that  if  half  the  Tatter  d^charge  as  much  as  the  whole  of 
lie  former,  t*"-^  velocity  of  the  affluent  fluid  must  be  double  ;  but 
"  the  ca*"  "    '^1"   ♦he  quantity  which  falls  below  e  will  be  equal 
•*-^af.  ..         •Y*^~")inor  ^'^  ^ho  ^ongrfli  nf  flip  woH^0  or  drained 
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mmI,  than  that  which  falls  above  it;  consequently  the  velocity  will 
be  greater  accordingly. 

We  have  in  this  case  obviously  interesting  facts  brought  before 
08  to  be  accounted  for;  and  this  can  only  be  satisfactorily  done  by 
tracing  a  drop  of  water  from  the  surface  where  it  enters  to  the 
point  where  it  makes  its  egress.  In  noticing  the  velocity  of  water 
m  rifers,  when  accelerated  by  flowing  down  greater  inclinations, 
we  observed  that  the  areas  of  sections,  and  number  of  particles  in 
those  areas,  were  different  at  the  top  of  the  plane  from  what  they 
were  at  its  bottom,  and  that  this  arose  from  diSiBrence  of  speed 
And  altitudinal  pressure.  In  this  case,  although  a  drop  of  water  is 
Bobject  to  the  same  laws,  yet  it  is  counteracted  by  the  interposition 
of  the  soil  at  rest,  and  therefore  we  cannot  suppose  that  it  issues 
from  the  soil  into  the  ditch  with  a  velocity  equal  to  what  it  would 
hive  acquired  in  falling  freely  from  the  upper  angle  of  the  back  of 
the  wedge  to  its  lower  angle ;  but  when  we  see  the  length  of  the 
wedge  or  drained  soil  equal  at  both  sides  of  the  field,  and  the 
depth  of  the  back  of  the  wedge  at  the  ditch  equal  along  the  whole 
breadth  of  the  field  also,  then  we  can  conclude  that  velocities  are 
^oal  in  e^ual  soils  of  equal  inclinations,  and  that  this  velocity 
will  be  indicated  by  the  length  and  depth  of  the  wedge,  so  that 
^eoretical  data  can  be  determined  by  a  single  experiment  for  many 
soils  suitable  for  practice. 

With  these  preliminary  observations  of  the  existence  of  facts 
uid  obvious  deductions,  let  us  now  endeavour  to  point  out  the 
manner  in  which  a  drop  of  water  acquires  this  increase  of  velocity, 
comparatively  speaking,  as  formerly  proposed,  so  as  to  account  for 
the  draining  of  the  wedge-shaped  portion  of  soil  adjoining  the  ditch 
at  the  bottom  of  the  field. 

We  have  already  observed  that  the  moving  power  was  gravity, 
and  that  its  direction  was  perpendicular  to  a^^  and  also  that  the 
pressure  of  water  was  equal  in  every  direction.  The  water,  there- 
fore, in  the  different  strata  of  tubes,  exercises  a  vertical  and  hori- 
zontal pressure,  so  that  if  a  drop  falls  at  the  point  c,  it  will  act  in 
the  direction  c  b  from  its  own  weight,  and  in  the  direction  of  c  g^ 
produced  by  the  pressure  of  the  next  drop  in  the  tube  eg  imme- 
diately above  or  adjoining  it  in  the  direction  of  c.  Now,  the  first 
efiect  produced  on  the  equilibrium  of  the  acting  forces  here  by 
the  opening  of  the  cut  will  be  the  removal  of  the  horizontal  resist- 
ance experienced  in  passing  through  the  soil  beyond  g  a;  the  out- 
side drop  is  pressed  upon,  but  has  nothing  to  press  in  this  direction, 
80  that  the  downward  pressure  of  the  first  row  of  drops  will  force 
the  second  row  forward  with  a  greater  velocity,  and  so  on  for  every 
stratum  of  tubes  downward,  until  the  horizontal  velocity  acquired 
is  sufficient  to  counterbalance  the  downward  pressure.  Now,  as  the 
pressure  is  as  the  height,  and  the  resistance  as  the  length,  it  con- 
sequently follows  that,  as  we  proceed  up  the  field,  the  resistance 
or  friction  experienced  in  passing  through  the  tubes  will  increase. 
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and  the  point  of  equilibrium  arise,  which  point  will  pass  along  the 
under  side  of  the  wedge  or  dried  ground. 

In  the  above  example  we  haye  supposed  the  whole  water  a 
bottom  supply;  but  the  only  difference,  m  the  event  of  rain,  would 
be  a  less  portion  of  soil  drained.  If,  in  the  absence  of  bottom 
water  altogether,  a  drop  of  rain  falls  at  c,  it  will  percolate  to  &,  as 
formerly  noticed ;  and  if  a  second  drop  follows  it  in  its  path,  it 
will  overtake  it  at  the  bottom,  and  force  the  first  through  a  pore 
of  the  soil  towards  a,  in  the  same  manner  as  the  second  drop  of 
water  in  the  experiment  of  the  sieve  forced  the  first  through  the 
small  hole,  and  every  succeeding  vertical  drop  which  follows  would 
urge  forward  the  horizontal  drops  another  drop'^s  breadth,  and  so 
on  until  the  first  drop  made  its  egress  at  the  point  a  into  the 
ditch.  This  hypothesis,  however,  it  will  be  observed,  although  it 
illustrates  more  conspicuously  the  manner  in  which  a  drop  of 
water  is  urged  forward  than  its  opposite,  can  onlv  be  true  in  the 
event  of  no  rain  falling  upon  any  other  part  of  the  field;  for 
when  rain  falls  upon  the  wnole  field,  the  nrst  drop  which  issues 
into  the  ditch  is  the  drop  which  falls  at  g;  for  as  it  will  be  at  a 
as  soon  as  the  other  is  at  &,  the  second  drop  which  (alls  upon  it 
will  drive  it  at  one  impulse  into  the  ditch.  From  these  extremes 
the  intervening  phenomena  may  be  gathered. 

6®.  The  above  example  illustrates  the  old  system  of  draining  by 
open  ditches  around  tne  field,  and  where  the  effects  produced  by 
tne  side  ^nd  top  ditches  have  not  been  noticed.  In  many  cases 
the  bottom  ditcn  of  one  field  forms  the  top  one  of  another,  so  that 
this  was  in  some  measure  unnecessary.  Independent  of  this, 
however,  we  must  observe  that  our  object  is  not  to  comprehend  a 
whole  system  of  draining,  but  a  certain  class  of  facts  connected 
with  one  drain.  In  furtherance  of  this  object,  let  us  now  intro- 
duce the  modem  system  of  draining  at  some  16  feet  asunder,  and 
suppose  that  the  diagram,  instead  of  representing  the  whole  field, 
shall  now  only  represent  one-half  of  a  ridge,  with  an  artificial 
drain,  a  i,  4  feet  below  the  surface,  put  into  its  centre,  according 
to  a  former  hypothesis ;  and  let  us  also  suppose,  in  the  first  place,  a 
bottom  supply  of  water. 

In  this  case,  any  drop  of  water  at  t,  in  the  bottom  stratum,  will 
not  be  removed  from  the  soil  by  the  drain  a  &,  but  descend  in  the 
line  t  A,  and  all  the  drops  in  the  line  between  %  and  b  will  per- 
colate parallel  to  it  along  the  bottom  plane  unaffected  by  the  arti- 
icial  drain. 

A^e  might  here  repeat  what  we  said  on  the  second  article 
T^Iative  to  mathematical  demonstration  ;  but  before  we  could  suc- 
''tssfully  introduce  such,  a  long  list  of  axioms,  definitions,  &c. 
-rould  have  to  be  given,  and  these  we  must  defer.  What  we  wish 
^  enforce  upon  the  attenti'^n  of  our  readers  is  the  fact,  that  the 
jutc^don  is  a  m»*'»'*'^«*'««^  me,  and  that  the  science  of  drain- 
iiip   ny-"^    ^«  *hg-   .-  J.  .■;d^bAvnatT'*s  *^  "«.  much  '"^^p"  extent' 
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than  writers  on  the  subject  have  ima^ned — the  second  error  to 
which  we  formerly  alluded.  The  truth  of  this  conolusion,  how- 
ever censurable  it  maj  appear  iu  the  eyes  of  some,  will  appear  the 
more  evident  the  further  we  advance  in  the  discussion  of  the 
Bobiect. 

The  truth  of  the  proposition  before  us  is  obvious  from  the  2° 
section ;  for,  according  to  it,  any  drop  at  t  will  percolate  in  the 
direction  f  A,  and  so  forth  as  to  the  others. 

T.  Before  the  drop  of  water  at  i  will  percolate  along  any  dia- 
gonal imj  the  angle  of  declination  which  it  makes  with  uie  horizon 
niost  be  greater  than  that  which  h  i  makes.      We  might  have 

Even  the  proposition  in  different  terms,  but  give  it  in  these,  as 
itig  perhaps  the  more  obvious  of  the  two. 
By  the  5"*  section  it  is  shown  that  the  drop  of  water,  in  moving 
dong  the  bottom  plane  in  the  direction  i  A,  is  acted  on  by  two 
forces,  but  in  one  vertical  plane — the  one  perpendicularly  by  gra- 
vity, and  the  other  by  the  weight  of  a  second  drop  or  drops  of 
water,  in  the  percolating  tube  f  {,  urging  it  forwards  along  the 

{'lane  i  h.  To  these  forces,  therefore,  we  must  find  composants 
afore  the  drop  of  water  will  move  in  the  resultant  i  m.  Now,  the 
mere  depth  of  soil  above  the  drop  at  t,  and  along  the  diagonal  i  m 
and  the  artificial  drain  a  &,  will  not  produce  that  composition  of 
forces  required  to  remove  the  drop  from  the  point  i  to  the  point  m ; 
for  it  matters  not  what  the  depth  of  the  soil  is  above  the  drain :  a 
certain  angle  having  been  obtamed  in  the  one  case,  a  certain  angle 
must  of  necessity  be  obtained  in  the  other. 

8°.  Again,  supposing  that  composants  have  been  found,  and 
that  f  m  is  the  resultant :  then  we  may  suppose  that  a  drop  of 
water  will  acquire  equal  velocities  under  certain  circumstances  at 
the  point  m  in  descending  the  inclined  planes  b  m  and  f  m^  sup- 
posing the  points  b  and  i  on  a  level ;  but  we  cannot  suppose  a  drop 
of  water  will  pass  over  those  planes  in  equal  times,  for  the  times 
are  all  as  the  length  of  the  planes. 

9**.  Again,  supposing  the  soil  to  be  as  open  as  a  chaff^-riddhy  we 
can  suppose  that  a  drop  of  water  will  acquire  an  accelerated  velo- 
city in  descending  from  /  to  t,  and  consequently  distances  between 
drops  increase  with  the  increase  of  velocity  in  passing  over  dif- 
ferent spaces ;  but  we  cannot  on  that  account  suppose  that  more 
drops  pass  the  point  t,  in  any  instant  of  time,  than  pass  /,  or  enter 
the  mouth  of  tne  tube  in  an  equal  instant  of  time,  for  that  would 
be  to  suppose  that  distances  did  not  increase  between  drops,  and 
that  more  drops  were  discharged  from  the  tube  than  entered  into 
it,  which  is  absurd. 

10**.  We  cannot  suppose  the  hydrostatic  pressure  of  a  column 
of  water  in  the  percolating  tube  / 1  equal  to  its  length,  so  as  to 
produce  accelerated  velocity,  for  that  would  be  to  suppose  a  con- 
tradiction ;  for  fewer  drops  must  pass  %  than  enter  at  I  before  a  close 
column  of  drops  can  be  obtained. 
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IP.  We  can  suppose  that  the  depth  of  the  artificial  drain  (i.  e. 
its  diameter)  is  such  as  to  be  insufficient  to  remove  the  whole  of 
the  water  from  the  percolating  tubes  ;  but  this  is  only  supposing 
that  a  drop  of  water  at  i,  and  indeed  all  the  drops  of  water  in  the 
vertical  plane  lihk^  are  not  disturbed  by  art,  but  allowed  to 
flow  in  their  natural  directions,  according  «to  section  2%  to  the 
bottom  of  the  field — a  hypothesis  but  too  frequently  realised  in 
practice. 

12''.  Again,  we  cannot  suppose  percolating  tubes  and  artificial 
drains,  equal  in  every  respect  as  to  inclination,  construction,  and 
capacity,  to  discharge  different  quantities  of  water,  supplies  bein? 
also  equal;  for  that  would  be  to  suppose  that  the  Juiir  sieve  would 
discharge  more  water  than  the  chaff-riddle. 

Id®.  Lastly,  on  chaff-riddle  soils  we  cannot  suppose,  let  the 
supply  be  from  clouds,  buckets,  or  otherwise,  that  greater  quan- 
tities of  water  will  pass  through  one  thousand  chaff-riddles  in  equal 
or  less  time  than  will  pass  through  only  one  chaff-riddle. 

14°.  Hence  the  obvious  conclusion,  that  even  on  soils  of  this 
class  there  is  a  limit  to  the  length  of  any  diagonal,  i  m,  which  deter- 
mines the  distances  between  drains. 

15°.  In  ninety-nine  cases  out  of  every  hundred,  instead  of 
accelerated  motion  in  percolating  tubes,  we  have  uniform  and 
retarded ;  and,  owing  to  the  resistance  of  the  atmosphere,  which 
has  always  to  be  expelled,  the  majority  of  examples  exhibit  retarded 
motion  in  individual  tubes,  or,  what  is  the  same  thing,  the  velocity 
of  a  drop  of  water  is  retarded.  This  is  obvious  from  the  fact  of 
three  drops  being  required  to  press  one  through  a  hole  of  a  hair- 
sieve;  and  if  we  now  substitute  hair-sieve  soils  for  chaff-riddle 
soils^  we  will  arrive  at  conclusions  more  important  than  that  in  the 
last  section,  viz., 

16°.  That,  contrary  to  the  generally  received  opinion,  the  dis- 
tances between  drains  must  be  inversely  as  the  distances  above 
them.  In  otlier  words,  the  longer  we  make  the  common  lengths 
or  vertical  distances,  I  i  and  c  i,  above  the  diagonals,  (and  there  are 
not  two  vertical  tubes  above  any  one  diagonal  of  equal  lengths,) 
no  much  the  shorter  must  we  make  these  diagonals. 

The  truth  of  this  proposition,  however  disputed^  is  obvious,  fop 
vee  think  it  takes  no  great  stretch  of  the  mind  to  perceive  that 
vi  -^  im  is  greater  than  im  added  to  the  one-half  of  Zi,  and  con- 
r^quently  (by  section  13°)  will  discharge  less  water. 

17°.  It  may  be  said  that,  seeing  the  whole  of  the  water  which 

vlla  upon  the  surface,  an  area  of  18  feet  by  its  length,  passes  into 

circumference  of  the  artificial  drain,  an  area  of  about  one 

-\ty-fourih  of  the  size,  supposing  the  circumference  to  be  9  inches; 

*Mcf  ♦>-«  'jj  leaving  out  of  consideration  the  fact,  that  pipes  are 

-ii/i, .,    ..^-<     lian  2  inches  in  diameter,  and  that  water  only  gets 

*     •  ^.w  jr-"*a  between  them — that  therefore  the  velocity 

_  >*'>r  ,      \  » -rvixyc  Tip*  .  Ka  frypi^f'^r  t.ha"  ^^  *He  surfacOy 
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(bj  section  5®.)  But  the  two  examples  have  no  connection  with 
each  other ;  for,  in  the  5^  section,  the  soil  above  the  wedge  was 
M  of  water ;  air  was  excluded — a  most  important  difference  in 
dnuning ;  whereas,  in  the  present  case,  air  is  only  excluded,  and 
partially  excluded  or  more  excluded,  if  the  pipe  is  of  a  sufficient 
size  at  the  pipe  then  at  the  surface,  while  at  the  surface,  in  the 
majority  of  cases,  fewer  tubes  are  occupied  by  the  water  and  more 
by  the  air,  because  of  the  difference  in  the  density,  elasticity,  and 
foree  of  gravity. 

IS"".  If  we  take  an  example  of  capillary  soils,  attention  to  the 
16°  section  will  be  found  more  necessary  to  be  observed  in  prac- 
tice than  on  pervious  soils.  We  ourselves,  with  an  experience  as 
extensive  and  varied  as  many,  have  always  found  it  to  be  so;  and 
we  cannot  help  thinking  that  almost  all  the  penny-wiee  attempts 
to  drdin  soils,  which  have  proved  themselves  abortive,  have  arisen 
from  inattention  to  it. 

In  the  diagram,  let  fh  c  be  a  capillary  tube.    Then  a  drain,  a  6, 

cutting  that  tube,  will  not  remove  a  drop  of  water  from  the  tube 

J/  much  less  from  the  tube  il ;  for,  according  to  the  law  of 

niotion  in  capillary  tubes,  a  drop  of  water  will  not  ascend  to  their 

tops.     Hence  the  fallacy  of  our  hleeding  dogmas  and  lip-labour 

philosophy.     This  is  perhaps  dealing  briefly  with  this  fine  carpet 

theory  of  putting  the  finger  gently  but  firmly  upon  the  capillary 

Tein,  and  just  lancing  it  four  feet  below  the  surface,  seeing  the 

Duraber  and  respectability  of  those  who  have  embraced  it ;  but  our 

limits  are  now  evidently  calling  upon  us  to  be  brief,  and  to  come, 

io  conclusion,  to  the  important  Question — the  depth  of  the  farmer^s 

drain.     And  perhaps  we  should  here  apologise  for  the  length  of 

this  introductory  ramble  to  it ;  but  deferring  the  solution  of  this 

last  proposition,  and  our  reasons  for  beginning  at  the  Car  end  of 

our  subject  to  a  ^^  more  convenient  season^^''  we  at  once  observe, 

that 

19®.  The  "  depth  "*'  of  the  farmer's  drain,  c  i,  is  part  of  its  length, 
80  to  speak ;  for  a b  -^  be  is  the  whole  length  ol  the  drain  which 
removes  a  drop  of  water  from  the  point  c  to  the  point  a,  according 
to  our  definition  of  a  drain.  If  this  is  not  strictly  mathematical, 
it  partakes,  at  all  events,  something  of  the  common-sense  character 
which  some  appear  to  prefer.  Had  we  been  squabbling  about  the 
depth  of  a  cow^s  tail  all  this  while,  some  of  our  Cockney  salesmen 
or  drovers,  a  race  by  no  means  the  most  intelligent,  would  obviously 
have  stepped  forward  and  solved  the  problem  ;  and,  from  the  ana- 
logy of  the  two  solutions,  we  are  doubtful  whether  they  or  we  are 
entitled  to  lay  claim  to  the  greatest  share  of  merit.  After  all,  in 
looking  back  upon  the  river  and  its  tributaries,  the  artificial  drain 
and  its  tributaries,  we  must  conclude  that  the  path  which  a  drop 
of  water  has  traversed,  from  the  surface  of  the  farmer's  field  to  the 
ocean,  is  by  no  means  a  straight  journey. 
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JohnaUnCs  Notes  on  North  America.* — The  faint  old  plough- 
marks  which  the  hunter  meets  with  on  our  lone  Highland  hills,  far  up 
on  their  desert  slopes,  hundreds  of  feet  above  the  present  zone  of 
cultivation,  and  which  seem  so  strange  and  preternatural  that  the 
peasants  name  them  the  Elfin  Furrows,  are  not  less  remarkable 
m  the  eyes  of  the  thoughtful  traveller  as  the  mouldering  remains  of 
an  industrious  but  long-forgotten  civilisation.  Let  us  hope  that 
the  plough  will  again  revisit  those  lone  places  ;  that  the  tide  of 
cultivation,  after  its  long  low  ebb,  will  again  flow  upward  to  its 
old  marks;  that  the  yellow  corn  may  once  more  displace  the 
barren  lustre  of  the  purple  heath,  and  the  lone  domain  of  the  gor- 
cock  become  the  residence  of  happy  and  industrious  man.^j*  * 

This  desirable  period  may  not  be  so  distant  as  to  some  it 
appears.  Within  the  last  quarter  of  a  century,  what  has  not  Agri- 
culture done  among  us !  and  how  little  has  it  merited — ^nay,  how 
triumphantly  has  it  falsified,  the  taunts  of  its  selfish  defamers  ! 
To  speak  of  nothing  else,  what  skill  and  what  energy  have  been 
displayed  in  procuring  for  our  poor  soils  the  elements  of  fertility  ! 
They  who  talk  of  farmers  ever  sticking  like  limpets  to  the  rock 
— ever  clinging  obstinately  to  old  ways,  old  prejudices,  while  the 
world  around  them  is  hasting  on  faster  and  faster — talk  so  from 
very  ignorance.  They  forget  the  many  great  changes  in  farming 
that  this  century  has  witnessed.  They  forget  the  revolution  in 
agriculture  that  was  necessary  ere  the  very  first  step  in  manuring 
was  generally  accomplished — the  planting  of  green  crops,  the 
buying  of  live  stock,  the  building  of  sheds  and  courts  ana  byres, 
and  the  subsequent  thousand  and  one  experiments  in  feeding. 
But  as  agriculture  advanced,  the  difficulty  mcreased.  Each  year 
brought  new  demands  on  behalf  of  the  hard-tasked  soil,  and  the 
manures  of  the  farmyard  were  soon  found  inadequate  to  meet 
them.  Let  us  see  what  followed — it  will  show  whether  farmers 
be  indeed  the  stand-still  dunces  which  some  men  have  not 
p'*,rupled  to  call  them. 

First  of  all,  bone-dust  was  found  to  be  an  excellent  fertiliser ; 
ind  forthwith  bone-mills  were  erected,  and  the  osseous  gatherings 

♦  NoUt  on  North  America ;  AgriaiUurcU,  Economical,  and  Social,   By  James  F.  W. 
OHNSTON.  2  vols.  po8t  Svo.   Blackwood  and  Sons,  Edinburgh  and  London.  1851. 

'*  Among  many  interesting  eridences  of  the  former  fertility  and  populonsness  of 
ud  now  barren  wil^s  of  Scotland,  take  the  following,  from  Mr  Wilson's  recent  work 
>n  the  ArchcBology  and  Prehittoric  Annah  of  Scotland : — ^  About  four  miles 
nland,  on  the  north  side  of  the  Cromarty  Firth,  is  a  moor  which  the  proprietor  is 
■eclaiming  from  the  wild  waste,  and  restoring  once  more  to  the  profitable  serrioe  of 
»%n.  In  the  progress  of  this  good  work,  abundant  evidence  demonstrated  the  faet, 
nat  the  same  area  ft'om  which  the  accumulated  yegetable  moss  of  many  centuries  is 
iow  being  *««»'«Yed,  had  formed  the  tcene  of  a  buty,  intelligent,  and  industrioui  popu^ 
""on    '»^  ti.    •   ■*■  growth  '*'  '^^^''  v**— --»••  p-^duce  indica^'^d  its  abandonment  to  soli- 
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of  town  and  country  were  poured  into  them,  in  order  to  eke  out  the 
refose  of  the  byre.  Nay,  wide  Europe  was  ransacked  for  this 
new  and  potent  a^ent  of  fertility ;  the  fields  of  the  Continent 
were  robbed  of  their  long-buried  stores  to  grow  the  grain  of  Eng- 
land. The  scenes  of  unforgotten  strife,  where  the  grass  still  grew 
rank  and  long,  were  opened  for  the  sake  of  their  hidden  treasures, 
and  "  a  valley  of  dry  bones ''  would  then  have  been  prized  like  a 

E^lden  mine.  Leipsic,  Waterloo,  and  far  Borodino ;  Eylau, 
ntzen,  and  Friedland,  and  many  another  bloody  field  of  dght, 
^ere  thus  ransacked ;  and  not  seldom  did  our  wondering  miUers 
lift  from  amid  the  bone-heaps  fragments  of  shivered  swords  and 
rmty  breastplates.* 

Bat  even  the  hundred  battle-fields  of  Napoleon  failed  at  length 
to  yield  an  adequate  supply.     Bone-mills  began  to  stand  idle,  and 
yet  the  ground  clamoured  loudly  for  more.     Farmers  were  puzzled 
what  to  do,  but  cast  their  eyes  anxiously  around  to  discover  some 
other  agent  of  fertility.     And  lo !  it  was  found  almost  at  the 
Antipodes — upon  the  lone  islets  of  the  Southern  seas,  amid  the 
rainless  region  of  Peru,  and  off  the  burning  shores  of  Africa, — 
where  countless  flocks  of  sea-birds  had  for  ages  made  their  resting- 
place.    The  discovery  was  a  godsend,  and  the  news  spread  like 
wildfire.       Ship  after  ship  sailed   for  those  far-off  islets,   and 
returned  laden  with  guano,  to  add  still  further  to  the  produce  of 
our  fields.t 

Ouano  in  turn  grew  scarce,  yet  the  progressive  movement  went 
on.  Town  and  country  were  ransacked  at  home,  as  eagerly  as 
land  and  sea  abroad ;  and  soon  a  rich,  though  limited,  mine  of 
manure  was  discovered  in  the  beds  of  coprolites,  which  pass  like 
verdant  zones  across  many  parts  of  England.  The  farmer^s  eye 
first  rested  reflectively  on  the  superior  luxuriance  of  these  bauds, 
and,  with  the  eagerness  of  the  sold-seeker,  he  dug  into  their 
depths  to  lay  bare  the  cause.  In  tnose  depths  he  found  strangely* 
formed  nodules,  the  fossil-dung  of  enormous  lizards  or  crocodiles 
^hieh  in  primeval  ages  had  roamed  over  the  south-eastern  parts 
of  our  island ;  and  the  value  of  the  discovery  became  at  once 
apparent  when  analysis  proved  these  coprolites  to  contain  a  much 
lai^er  quantity  of  phospnoric  acid  than  the  best  bones. 

*  England  consnmeB  more  bones,  for  agrioaltural  purposes,  than  all  the  rest  of  the 
world.  As  bones  gathered  for  this  purpose  in  Great  Britain  are  free  from  police  or 
exeise  inspection,  we  have  no  means  of  ascertaining  the  amount  of  the  home  supply; 
bat  the  ofieial  value  of  those  imported  amounted,  some  twelve  years  ago,  to  £300,000 
per  annum,  and  the  selling  price  to  our  farmers  would  probably  be  little  under 
£400,000.  Since  then,  the  foreign  supply  has  been  decreasing  ;  the  bones  imported 
in  1848  being  worth,  in  bone-dust  at  2s.  6d.  per  bushel,  about  £220,000. 
"  t  The  imports  of  guano  rose  from  2000  tons  in  1841,  to  220,000  tons  in  1845 ; 
bvt,  slnee  then,  the  paucity  of  the  supply  has  caused  the  average  annual  importa- 
tion to  fall  to  about  90,000  tons.  It  will  give  some  idea  of  the  energy  and  enter- 
prise of  onr  farmers  to  state  that,  as  the  price  of  guano  has  ranged  from  £6  to  £10 
per  ton,  the  money  expended  on  the  purchase  of  this  manure  alone  amounted  in 
1845  to  the  enormous  sum  of  a  fnillion  and  a  half  sterling. 
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Meanwhile  Science  was  working  away  in  her  laboratory  to 
assist  the  sturdy  farmer  in  the  field ;  and  not  a  little  was  he 
benefited  by  her  investigations.  Nitrate  of  soda,  sulphate  of 
ammonia,  and  a  dozen  other  chemical  fertilisers,  were  thus  added 
to  his  store.  The  fertilising  property  and  rapid  action  of  bones 
were  greatly  enhanced  by  dissolving,  or  rather  digesting,  them  in 
diluted  sulphuric  acid.^  Soot,  the  refuse  of  the  manufactories  of 
glue,  soap,  gas,  &c.,  were  no  longer  wasted,  but  became  of  value 
to  their  owners,  and  still  more  to  the  farmers  who  bought  them ; 
while  water-meadows,  and  the  important  science  of  Irrigation, 
became  studied  and  applied. 

To  crown  all, — ana  as  if  the  wealth  and  enterprise  of  England 
made  her  in  truth  the  world^s  Queen,  and  supplied  her  necessities 
bj'  tribute  from  every  clime, — last  year  an  "  animal  manure  ** 
began  to  be  forwarded  to  us  from  Buenos  Ayres.  The  countless 
herds  that  overspread  the  Brazilian  Pampas  used  formerly  to  be 
slaughtered  solely  for  the  sake  of  their  hides.  But  time  and 
experience  teach  wisdom  :  the  tallow  and  the  best  part  of  the 
flesh  are  now  saved  for  use,  and  the  remaining  mass  of  dry  flesh 
and  bones  is  being  exported  as  a  manure.  This  animal  matter 
has  been  found,  in  theoretical  value,  to  be  ^'  nearer  to  guano  than 
to  any  other  manure,^'  and  superior  to  it  in  regard  to  the  gradual 
liberation  of  ammonia;  and  doubtless  it  may  now  be  regarded  as 
a  standard  auxiliary  to  the  agriculture  of  our  islands. 

It  was  no  ordinary  demand  that  produced  so  extraordinary  a 
supply.  It  was  no  ordinary  demand  that  brought  guano  from 
the  isles  of  the  far  South — bones  from  every  battle-field  in 
Europe  —  animal  manure  from  the  Pampas  of  Brazil  —  that 
revealed  the  coprolites  in  their  hidden  beds — and  that  set  the 
chemist  devotedly  prying  into  subjects  and  substances  hitherto 
totally  foreign  to  his  researches.  And  it  is  at  once  cheering 
and  instructive  to  mark  the  result  —  to  see  how,  as  one  fer- 
tilising substance  grew  scarce,  the  skill  of  the  agriculturist 
discovered  new  ones  at  hand,  or  how  his  energy  and  enterprise 
caused  others  to  be  brought  to  him  from  afar.  The  same 
process  is  continuing,  and  we  hope  ever  will  continue  ;  the 
tame  progressive  demand  is  going  on,  and  we  hope  it  will  ever 
neet  with  the  same  ready  supply.  But  in  order  to  insure  this, 
cnowledge  and  enterprise  must  progress  in  a  like  ratio ;  and  ever 
nore  and  more  must  Agriculture  oe  aided  by  the  counsels  of 
Science.     So  that  every  man  of  science — be  he  chemist,  mecha- 

t  is  worth  while  noting  here,  that  although,  from  the  pasty  state  in  which  snl- 
»i.»^c  acid  leaves  them,  the  bones  must  be  mixed  with  some  other  subitance  (such 
'^  ashes  or  soil)  before  it  is  possible  to  apply  them  by  either  the  hand  or  drill- 
'^^chine ;  yet  that  unfortunately  it  is  too  often  the  case  that  some  snbstanoe 
ntainin^  lime  (such  as  chalk  or  gypsum)  is  used  for  this  purpose,  which — in- 
ead  0  '^-^n'jr  a  mixture  containing  from  twenty  to  thirty  per  cent  of  soluble 
„»A«v«it0^*         ,,m*^     •»♦  -»»»/»'    n*.*^-' »■  *h^  iw»i--.a  ♦/»  Mipjr  A^s«pjj,»i  uisolublo  conditioD. 
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niat,  or  physiologist — who  brings  his  knowledge  to  the  aid  of  the 
farmer,  becomes  at  once  to  him  an  able  coadjutor  and  especial 
benefactor. 

Foremost  among  such  men  we  must  at  present  reckon  the 
talented  Professor  of  Chemistry  and  Mineralogy  in  the  University 
of  Durham.  By  his  admirable  Lectures  and  other  works,  which 
have  obtained  for  him  a  more  than  European  reputation — as  well 
as  by  his  instructive  analyses  while  chemist  to  our  Chemistry 
Association,  and  by  his  general  zeal  for  the  improvement  of 
i^cuhure,  he  has  won  for  himself  a  name  that  will  not  soon  be 
forgotten  by  the  farmers  of  Britain.  His  recent  work  on  North 
America — which,  we  may  mention,  is  as  valuable  for  its  political 
ud  philosophic  reflections  as  for  its  agricultural  information  — 
has  given  him  a  fresh  title  to  our  gratitude.  For  he  has  therein 
given  to  the  public  a  carefully- written  eje- witness  account  of  the 
present  state  and  future  capabilities  of  our  North  American  pro^ 
▼inces— a  thing  now  much  needed ;  and  so  clear  and  so  minute  are 
lus  descriptions  of  the  local  features  of  these  provinces,  and  of 
some  portions  of  the  States  also,  that  an  emigrant  may  almost 
fcj  ere  ever  he  leave  our  shores,  on  the  very  farm  he  purposes  to 
take. 

His  volumes  are  so  full  of  information  interesting  to  agricul- 
turists that  it  is  impossible  to  do  justice  to  them  in  a  single  net* :-;,  .r- 
^e  shall,  therefore,  recur  to  the  subject  in  a  future  number.    Mean- 
while let  us  open  our  present  review  by  acknowledging  a  service 
he  has  done  this  country  during  his  recent  visit  to  America.    We 
all  know  that  good  guano  is  exorbitant  in  price,  which,  like  our  other 
fertilisers,  prevents  it  from  satisfying  the  wants  of  the  farmers, 
and  that  consequently  they  must  soon  be  compelled  either  to  treat 
their  land  less  generously,  or  else  discover,  yet  again,  some  addi- 
tional fertiliser.     Professor  Johnston  has  done  the  latter.     In  the 
course  of  his  travels,  he  observed  many  beds  and  rocks  of  gypsum  and 
phosphate  of  lime ;    and  he  not  only  endeavoured  to  instruct  the 
Americans  in  the  value  of  these  rocks  to  their  own  agriculture,  but 
suggested  that  they  would  find  it  profitable  to  export  the  latter  of 
these  substances  to  England.    His  advice  has  been  acted  upon ;  the 
first  consignments  have  reached  Liverpool ;  and  thus  a  new  and 
valuable  supply  of  fertilising  matter  is  being  opened  up  to  us.    The 
qaantit^r  of  phosphate  of  lime  existing  in  the  Northern  provinces 
of  America  is  still  very  imperfectly  known ;  but  from  the  synopsis 
of  Professor  Johnston'^s  observations  on  the  Lttne-Bocks  of  these 
regions,  it  will  be  seen  to  be  considerable,  and  that  investigation 
seems  all  that  is  required  to  reveal  the  precious  mineral  in  great 
abundance. 

We1)elieve  there  is  scarcely  a  cultivated  corner  of  New  Bruns- 
wick which  Mr  Johnston  did  not  visit ;  and  the  first  place  where  he 
mentions  the  occurrence  of  gypsum-rocks  is  near  the  well-built 
little  town  of  Windsor,  standing  on  the  estuary  of  the  Avon,  and 

JOURNAL. — ^JULY  1851.  D 


50  THE  FAEMEBS'  NOTE-BOOK. — NO.  XXXIl. 

within  a  short  distance  of  the  mouth  of  the  St  Croix  River.  Both 
of  these  rivers,  which  empty  themselves  into  the  Bay  of  Minas, 
are  distinguished  by  the  lofty  white  cliffs  of  gypsum  which  appear 
at  various  places  along  their  banks.  The  country  adjoining  the 
lower  part  of  their  course  is  in  many  places  gypsiferous ;  and  the 
undulating  appearance  of  its  surface,  the  rounded  hills,  and  the 
sudden  hollows  which  here  and  there  appear,  are  chiefly  to  be 
ascribed  to  the  numerous  swallow-holes  and  sinkings  which  have 
been  produced  by  the  gradual  solution  and  removal,  by  surface- 
water  or  by  springs,  of  the  gypsum  from  beneath.  In  tnis  neigh- 
bourhood is  the  plaster-quarry  of  the  well-known  Judge  Hali- 
burton,  which  supplies  the  principal  article  of  export  U'om  the 
river  Avon.  The  gypsum  here  occurs,  and  is  worked  very 
much  as  our  limestones  are, — forming  a  face  of  rock  in  which 
different  layers  are  visible,  of  various  degrees  of  whiteness  and 
crystalline  structure.  The  whitest  and  purest  is  quarried,  and 
conveyed  by  an  economical  railway  to  the  river,  where  it  is 
shipped  chiefly  for  the  United  States.  A  somewhat  similar  traffic 
is  carried  on  at  L"*Etang  Harbour,  on  the  Bay  of  Fundy,  where 
lime  is  burned  in  considerable  quantities  for  export  to  Boston; 
about  a  cord  of  wood  being  used  for  each  ton  of  lime.  The  rock 
here  is  blue  (occasionally,  where  trap-veins  touch  it,  whitish  and 
crystalline)  limestone, — in  thin  beds  interstratified  with  meta- 
morphic  clay-slate,  and  in  thick  layers  of  twenty  or  thirty  feet, 
forming  distinct  rocky  elevations,  which  are  seen  to  run  inland 
for  a  considerable  distance.  The  strata  are  nearly  vertical,  and 
the  limestone  without  fossils. 

But  the  gypsum-rock  presents  a  still  more  remarkable  appear- 
ance on  the  oanks  of  the  Trout  Brook,  which  joins  the  Salmon 
River  in  the  Vale  of  Sussex.  The  quarries  occur  in  the  woods, 
at  a  short  distance  from  the  highway ;  and  at  several  localities 
near  Amherst,  also,  he  says,  there  are  "  cliffs  of  gypsum  which 
present  this  mineral  in  exhaustless  abundance.^^  In  fact,  the  whole 
province  of  New  Brunswick  seems  to  abound  with  this  valuable 
agent  of  fertility. 

Though  gypsum  is  here  so  abundant,  it  has  not  been  much 

used   for  agricultural   purposes.      Of    two   farmers   with  whom 

''rofessor  Johnston  conversed  on  this  subject,  one  had  tried  it 

without  effect,  the  other  with  marked  benefit  to  oats  and  grass — 

*  *^"'nging  up  among  the  grass  a  crop  of  clover,  where  none  had 

7 .  ji  oeen  seen  before.     The  Professor  adds  that,  in  western  New 

7/v«ir^  a  hot  dry  summer  is  considered  most  favourable  for  the 

'policial  action  of  this  mineral  substance;  and    suggests   that 

"-.s  may  hav^   ^'^^'^  ^e  character  of  the  season  when  it  succeeded 

h  the  one    -v.  30  when  it  failed  with  the  other,  oT  these 

-'  ^orimenti  V^    Konf.  of  young  and  old  trees  growing  with 

heir  ^'^ots  h---    i    »uc    -on  the  pure  soft  gypsum-rock,  proves  at 

»a<  >   ,    ..iIiItaIt       --»t   Trh'^r^  nreiaAr){  in  ln.rge  quantities  in 
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the  soil,  to  do  material  injury  to  vegetation.''  Yet  it  might  be 
useful,  he  adds,  to  try  which  of  our  cultivated  plants  wifl,  and 
which  will  not,  grow  well  under  such  circumstances. 

It  is  recorded  of  Benjamin  Franklin — who,  eminently  practical 
in  his  cast  of  mind,  was  certainly  one  of  the  greatest  benefactors 
America  has  yet  had — that,  desirous  of  attracting  the  notice  of 
his  countrymen  to  the  valuable  properties  of  gypsum,  he  applied, 
in  the  middle  of  an  ordinarily  treated  field,  a  quantity  of  this 
fertiliser  in  the  form  of  the  letters    GYPSUM,   in  order  that 

5as8er8-by  might  have  ocular  demonstration  of  its  excellence, 
^his  happy  conceit  does  not  seem  to  have  been  attended  with  the 
success  it  deserved ;  yet  it  will  immediately  be  seen  that  the  New 
BniDswickers  are  even  behind  the  Yankees  in  this  respect. 

Red  marls,  with  vast  deposits  of  gypsum,  occur  within  a  few 
miles  of  the  shores  of  Shepody  Bay  ;  and  for  ten  or  twelve  miles- 
vpa  stream  which  falls  into  the  bay  at  Cape  Demoiselles,  there 
are  found  cliflFs  of  gypsum  eighty  to  a  hundred  feet  high.     Never- 
theless, says  Professor  Johnston — "  It  will  surprise  some  of  my 
readers,  perhaps — while  it  will  give  them  an  idea  of  the  abundance 
of  this  mineral  substance,  and  the  small  estimation  in  which  it  is 
consequently  held — to  learn  that  the  owner  of  one  of  the  farms  in 
which  these  clifis  occur  was  said  to  have  sold  the  right  of  working, 
or  his  interest  in  the  future  mines  of  gypsum  on  his  own  land,  for 
a  barrel  of  flour!     One  of  the  purest  white  deposits  of  gypsum 
known  in  this  neighbourhood  is  the  property  of  a  Yankee,  who 
exports  it  to  Eastport  in  Maine,  there  burns  and  crushes  it,  packs 
it  into  casks,  and  transmits  it  to  the  more  southern  States,  and 
even  back  again  to  New  Brunswick,  whence  the  raw  material  is 
derived.     The  shipment  to,  and  manufacture  in  Maine,  is  for  the 
purpose  of  avoiding  the  heavy  duty  upon  manufactured  articles  in 
the  United  States. 

Our  readers  tnay  derive  some  useful  hints  from  the  following 
paragraphs  of  Mr  Johnston's  work,  which  give  the  author^s 
remarks  on  the  beneficial  action  of  this  fertilising  substance,  and 
the  mode  of  applying  it  adopted  in  the  counties  of  western  New 
York : — 

Plaster  or  gypsum  is  extensively  nsed  in  this  neighbourhood,  being  almost  the 
only  manuring  which  a  large  portion  of  the  land  receives.  It  is  obtained  abundantly 
among  the  beds  of  the  Onondaga  salt-group,  and  is  applied  in  the  unburned  state. 
It  is  crushed  in  mills,  where  it  is  sold  in  the  state  of  powder  at  3d.  a  bushel,  or  a 
dollar  and  a  half  a  ton  of  25  bushels. 

The  maize  is  plastered  either  once  broadcast,  at  the  rate  of  3  bushels  an  acre,  or 
twice  with  the  hand,  upon  each  hill  after  each  hoeing,  at  the  rate  of  1  bushel  an 
men,  I  saw  four  rows  in  the  fine  field  of  Indian  corn  I  walked  through  which  had 
not  been  plastered,  while  all  the  rest  had — once  only  at  the  rate  of  a  bushel  an 
acre  ;  and  the  difference  in  favour  of  the  plastered  part  was  very  striking  to  the 
eye.  Oats  are  also  much  benefited  by  plaster,  especially  in  a  dry  season  like  this  ; 
and  it  brings  away  clover,  and  makes  it  very  tall.  It  is  likewise  believed  to  improve 
the  potatoes  which  are  planted  without  manure.  I  caused  a  number  of  plants  of 
the  potatoes  to  which  gypsum  had  and  had  not  been  applied  to  be  dug  up,  and 
eertainly  the  number  and  size  of  the  potatoes  found  at  the  roots,  as  well  as 
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height  of  the  stems,  were  greatly  in  favonr  of  the  plastered  part.  It  was  applied 
before  hoeing,  and  then  drawn  np  around  them.  It  is  usual  to  put  it  in  with  the 
sets  ;  but  it  was  put  around  the  young  plants  this  year, ''  only  because/'  said  Mr 
Geddes,  ^  the  drought  was  such  that  I  saw  if  something  was  not  done  I  should  have 
no  crop  at  all.'*  An  English  farmer  would  hardly  believe  he  had  done  anything 
towards  saving  a  crop  of  potatoes  if  he  had  only  sprinkled  a  bushel  of  gypsum  over 
an  acre  of  the  land  in  which  his  potatoes  were  growing. 

This  beneficial  action  of  gypsum,  notwithstanding  all  that  has  been  written  upon 
the  subject,  is  still  very  wouderful,  and  not  the  less  so  that  in  so  many  places,  and 
in  so  many  circumstances,  it  fails  to  produce  any  sensible  effect.  Mr  Ruffin  states, 
that  in  the  Carolinas  it  is  found  to  produce  the  best  effects  upon  land  which  has 
been  already  limed  ;  and  here,  where  its  beneficial  influence  is  so  manifest,  the  land 
is  naturally  rich  in  lime.  I  have  caused  an  analysis  of  a  portion  of  the  green  shale 
from  which  the  soil  on  Mr  Geddes's  farm  is  formed  to  be  subsequently  made,  and 
have  found  it  to  contain  as  much  as  23  per  cent  of  carbonate  of  lime,  and  13  per 
cent  of  carbonate  of  magnesia.  It  may  be,  therefore,  that  while  this  marly  and 
magnesian  character  of  its  soil  certainly  makes  the  district  more  favourable  to  the 
growth  of  wheat,  that  it  has  some  influence  also  in  disposing  it  to  be  beneficially 
acted  upon  by  gypsum.  This  substance  does  not  appear  to  require  rain  to  aid  its 
effects,  since  it  is  applied  especially  in  droughty  seasons.  A  calcareous  soil  and  a 
hot  sun  may  possibly,  therefore,  be  instrumental  towards  its  success. 

This  view  is  further  supported  by  the  prevalent  opinion  among  farmers  **  that  the 
great  use  of  plaster  is  to  draw  vtaUr  from  the  air ;"  which  means,  as  I  take  it,  that 
its  action  is  more  apparent  in  dry  than  in  wet  seasons.  A  very  extreme  view  of  its 
influence  upon  the  weather  was  entertained  by  some  of  the  old  Dutch  farmers  in  the 
United  States — one  of  whom,  according  to  Judge  Peters,  objected  to  the  use  of  it 
because  '^  it  cUtracted  thunder.** 

But  bv  far  the  largest  and  most  valuable  stores  of  mineral  manure 
are  to  be  found  in  Canada  and  northern  New  York,  where  they  exist 
in  the  shape  of  metamorphic  limestone,  unusualli/  rich  in  phosphate 
of  lime.  Interstratified  with  porphyritic  and  syenitic  gneiss,  this 
ridge  of  rocks  extends,  as  a  prolonged  highland,  in  a  north-east  and 
south-west  direction,  from  the  west  of  Labrador  <to  the  Ottawa — 
running  nearly  parallel  to  the  St  Lawrence,  at  a  distance  of  ten  op 
twelve  miles  to  the  north  of  it.  Near  Bytown,  on  the  Ottawa,  the 
limestone  appears  in  great  force ;  and  from  that  point  the  ridge  of 
mixed  rocks  ranges  nearly  due  west  to  the  shores  of  Lake  Huron* 
But  near  the  point  where  it  crosses  the  Ottawa,  a  branch  of  this 
valuai»le  formation  forks  off  towards  the  south,  spreads  over  a  con* 
siderable  extent  of  country  between  the  Ottawa  and  the  head  of 
the  St  Lawrence,  crosses  the  latter  river  at  the  Thousand  Isles, 
and  passes  into  the  northern  counties  of  New  York,  where  it  is 
extensively  developed — principally  in  the  state  of  white  marble, 
but  still  rich  in  the  phosphate. 

This  rock  contains  imbedded  in  it  various  simple  minerals  in 
greater  or  less  quantity ;  and  among  these  apatite^  or  phosphate 
of  lime  in  grains  and  green  crystals.  Mr  Logan,  geologist  for  the 
Canadas,  mentions  several  localities  where  this  mineral  phosphate 
is  especially  plentiful ;  and  Mr  Hunt,  chemist  to  the  survey, 
affirms  that  in  some  places  it  forms  a  tenth  part  of  the  whole  rocK. 
*' Such  a  limestone  rock,^  says  Professor  Johnston,  "in  most 
easily  accessible  parts  of  Great  Britain,  would  be  as  sure  a  source 
of  permanent  wealth  as  a  mine  of  Californian  gold."  One  econo- 
mical fact  is  certain— it  is  of  great  value  to  the  neighbourhood  in 
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which  it  exists,  where  it  can  be  readily  quarried  and  burned  for 
lime,  to  be  used  in  agriculture ;  and  upon  the  exhausted  wheat- 
Boiis  of  Canada,  when  properly  prepared  and  applied,  its  use 
would  be  invaluable.  An  inquiry  into  this  point  is  deserving  of 
the  attention  of  the  Canadian  Legislature,  witn  a  view  to  the  good 
of  the  province, — and  of  individual  landowners  along  the  outcrop 
of  this  rock,  with  a  view  to  their  own  individual  profit.  To  the 
United  States  the  discovery  will  be  not  less  valuable.  For  as 
Boon  as  American  farmers  have  satisfied  themselves  that,  when 
prepared  by  means  of  sulphuric  acid,  it  is  really  useful  to  their 
crops,  it  will  come  into  general  use,  and  may  thus  revive  the 
wheat-growing  powers  of  New  England,  and  enable  western  New 
York  to  compete  more  profitably  in  the  wheat-market  with  the 
new  States  of  the  North-west. 

It  is  needless  to  comment  upon  the  importance  of  the  subject 

we  have  thus  laid  before  our  readers.     A  new  manure  brought 

within  our  reach,  especially  one  so  valuable  as  phosphate  of  lime, 

would  be  at  any  time  a  great  benefit ;  and  it  is  especially  so  now, 

when  our  farmers  are  exposed  to  an  oppressive  competition  with 

countries  where  labour  and  land  are  cheap,  and  taxes  nominal. 

Professor  Johnston  has  little  doubt  but  that  Canada  also  will  be 

found  rich  in  this  mineral  manure : — we  hope  its  Legislature  will 

lose  no  time  in  testing  his  anticipations  by  inquiry,  and  thus  open 

up  a  profitable  source  of  export  for  the  provinces,  and  at  once 

regenerate  their  own  fields  and  those  of  their  mother  country. 

The  nnleamed  reader  (says  Mr  Johnston  in  conclusion)  may  ask  what  use  this 
substance  is  put  to  in  England !  It  is  found — when  reduced  to  fine  powder,  and  ren- 
dered soluble  by  means  of  sulphuric  acid — to  promote  very  much  the  growth  of  our 
iomip  and  other  common  crops.  It  is  prepared  and  sold,  therefore,  in  large  quanti- 
ties— thousands  of  tons  every  year — for  this  purpose  ;  and,  under  the  name  of  super- 
phosphate of  lime,  is  in  much  demand  among  improving  farmers  in  many  parts  of  the 
coontry.  But  it  is  as  yet  met  with  only  in  few  localities,  and  generally  much  less 
pore  than  that  which  is  likely  to  come  from  the  United  States,  and,  I  hope,  from 
Cuiada.  These  new  supplies,  therefore,  will  cheapen  the  article — bring  a  better 
quality  of  this  manure  into  the  market  at  a  lower  price — will  thus  place  more  ferti- 
lising means  within  the  reach  of  the  farmer — will  keep  down  the  rising  price  of 
goaoo  by  the  beneficial  competition — will  benefit  practical  agriculture,  and  increase 
the  produce  of  the  country.  To  the  United  States  the  discovery  will,  in  the  mean 
time,  afford  a  new  article  of  export,  new  employment  to  a  part  of  its  people,  and,  1 
hope,  a  reasonable  profit  for  their  exertions  to  my  friends  who  have  sought  out  the 
several  localities. 

Of  the  agriculture  of  America  there  is  little  to  bfe  said — and, 
except  warnings,  nothing  to  be  learned.  In  every  respect  it  forms 
a  remarkable  contrast  to  that  of  China,  which  we  lately  reviewed. 
While  economy  of  manure  and  permanent  fertility  of  soil  are 
everywhere  witnessed  among  those  "oldest  of  Tories,*"  the  plodding 
unspeculative  inhabitants  of  the  Celestial  Kingdom,  waste  and 
exhaustion  characterise  the  farming  of  the  "go-ahead"*'  people  of 
the  United  States.  Land  is  so  cheap  in  America  that  it  is  more 
profitable  to  buy  new  farms  than  to  manure  the  old ;  and  thus  tb^ 
great  wheat-region  of  the  New  World  is  ever  retiring  further 
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further  from  the  shores  of  the  Atlantic.     Secondly,  it  is  more 

S profitable  to  invest  money  in  other  businesses  than  in  land,  as 
arming  yields  on  the  average  but  five  per  cent,  while  the  common 
rate  of  interest  is  two  per  cent  higher.  Thirdly,  land-property 
is  less  sought  after  in  America  than  in  almost  any  other  coun- 
try : — (1)  because  unsuited  to  the  migratory  spirit  of  the  people, 
and  (2)  because  it  attracts  the  jealousy  and  ill-will  of  the  demo- 
crats, from  the  political  influence  supposed  to  be  exercised  by  the 
landowner  over  his  tenants.  Fourthly  and  lastly,  agriculture  in 
America  is  impeded  by  the  high  price  of  labour,  which  renders 
farming  on  an  extended  scale  unprofitable,  and  practically  denies 
to  the  farmer  any  other  aid  than  that  of  his  own  family.  The 
bad  effect  on  agriculture  of  the  second  and  fourth  of  these  causes 
is  thus  expressed  by  a  practical  farmer  from  Syracuse,  in  western 
New  York  : — 

The  results  of  my  personal  experience  are,  that  money  is  not  to  be  made  by 
farming  in  this.  State.  If  a  farmer  hire  two  men,  and  work  with  them,  and  keep 
them  at  their  work,  he  may  maintain  his  family,  and  clear  8  per  cent  upon  the 
Talue  of  his  farm.  But  if  he  farm  more  largely,  as  a  gentleman  farmer,  leaving  the 
management  to  an  overseer,  he  will  not  make  more  than  perhaps  2  or  3  per  cent. 
Farming  is  much  less  profitable  in  my  county  of  Onondaga,  during  the  last  five  years, 
than  it  used  to  be.  Exhaustion  has  diminished  the  produce  of  wheat,  formerly  the 
great  staple  of  the  country.  When  the  wheat  fell  off,  barley,  which  at  first  yielded 
50  or  60  bushels,  was  raised  year  after  year,  till  the  land  fell  away  from  this  also, 
and  became  full  of  weeds.  It  still  grows  50  bushels  of  Indian  com,  and  this  is  the 
best  crop  we  now  get — ^but  it  must  be  manured.  Much  is  now  laid  down  to  grass  to 
be  recruited  ;  but  those  who  are  anxious  to  make  money  are  turning  their  hands  to 
something  else,  and  either  selling  or  letting  their  farms.  A  farm  in  a  good  situation 
can  be  let  to  pay  5  per  cent ;  but  as  7  per  cent  is  easy  to  be  got  for  money,  few  per- 
sons care  to  continue  the  owners  of  farms  which  they  cannot  cultivate  themselves, 
and  can  only  let  to  yield  a  return  like  this." 

A  kind  of  listlessness  creeps  over  the  second  and  third  genera- 
tion of  the  Americans-born,  both  in  the  British  provinces  and 
in  the  States.  And  Mr  Johnston  remarks,  that  after  an  im- 
migrant farmer  and  his  sons  have  attained  to  competence,  ^^  the 
t regress  is  not  so  rapid,  and  a  man  cannot  himself,  or  through 
is  sons,  progress  indefinitely  in  wealth  and  station  as  at  home.'*^ 
The  unprofitableness  of  farming  on  a  large  scale  is  assigned 
as  the  explanation  of  this  remarkable  fact  by  the  people  them- 
jelves ;  and  this,  "  if  true,  satisfactorily  enough  accounts  for  the 
greater  industry  and  energy  of  the  poorest,  and  the  slackened 
exertions  of  the  better  off.  But  is  the  unprofitableness  of  more 
extensive  farming  in  America  a  necessary  or  unavoidable  thin^  ! '' 
)ur  author  does  not  definitely  answer  this  question,  nor  shall  we 
'*empt  to  solve  it. 

The  following  are  our  authors  "  Notes "  on  the  horses  and 
^♦tle  of  the  United  States : — 

«n  the  New  England  States  and  in  New  York,  the  Devon  blood  prevails.    Host  of 

*ie  stock  are  '  "odes,  as  they  are  called,  or  crosses  of  the  pure  Devon  bull  wiUi 

^e  older  st^'*     ./  the  country,  which  is  originally  of  mixed  English  and  Duteli  of 

•Hous  kinai        Ehe  co*~     'zhibited  were  nearly  all  Devons,  and  there  was   » 

••*«^r  ^   -.»    .nil  Sr  *^.     ,mmA  .-»i;«i»  K^  1  «rr  .-./.^  in  ^-^xu^^    In  flw^  Western 
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iod  Soatii- Western  States  the  short-horn  hlood  predominates,  and  of  this  blood 
then  were  some  good  specimens  exhibited. 

The  MeriDO  sheep  are  great  favourites,  and  in  the  Rembonillet  stock  the  carcass  has 
been  mnch  improved.  If  they  have  dry  lying,  they  stand  the  winter  well  in  open  sheds. 

Of  hones  there  was  a  large  show.  Of  that  fast-trotting  horse  which  is  so  maoh 
hamd  io  this  conntry  there  were  many  exhibited.  It  is  in  the  exigencies  of  a  new 
coontry,  where  few  horses  conld  be  kept  by  the  small  farmers,  and  the  necessity  for 
hanof  them  of  a  kind  which  coald  both  work  in  the  field  and  go  fast  to  market, 
that  we  find  the  origin  of  that  general  lightness  of  body  which  distinguishes  the 
Csnsdian  and  other  North  American  horses.  They  are,  in  general,  too  light  for 
IwsTy&rm-work;  and  when  the  period  arrives  for  deep-ploughing,  and  more  exten- 
lire  cultivation  of  heavy  land,  a  heavier  and  stronger  stock  of  horses,  still  preserving 
&  qoiek  step,  will  gradually  take  the  place  both  of  the  oxen,  (which,  in  many  of  the 
Ststes,  are  now  extensively  employed,)  and  of  the  limber-horses,  with  which  they  are 
■onetimes  yoked  in  the  same  team. 

Let  us  now  gather  a  few  of  our  author^s  most  interesting 
remarks  upon  maizes  or  Indian  corn. 

Maize  is  by  far  the  most  productive  grain-crop  of  America.  We 
^▼e  already  mentioned  the  beneficial  influence  of  gypsum  on  its 
gi^wth;  but,  like  most  other  American  crops,  it  gets  little  manure 
of  any  kind.  Cattle  eat  its  stalks  very  willingly ;  and  they  are 
said  by  some  to  be  equal  to  the  best  hay  in  feeding,  and  to  produce 
Diore  milk  than  hay  does.  Of  course,  the  degree  of  ripeness  to 
vhich  the  corn  is  allowed  to  attain,  the  variety  grown,  the  soil  on 
^Wch  it  grows,  the  fierceness  of  the  sun  beneath  which  it  ripens, 
&nd  other  circumstances,  will  affect  its  value  as  a  nutritive  fodder. 
"Much  has  been  said  at  different  times,'^  says  Mr  Johnston, 
"aboat  the  introduction  of  Indian  corn  as  a  field-culture  into 
England — an  object  which,  I  fear,  our  feeble  summer-heats,  our 
dondy  days,  and  early  frosts  will  prevent  us  from  ever  extensively 
attaining ;  but  as  a  green  food,  to  be  cut  in  its  unripe  state,  and 
given  green  or  dried  for  winter,  it  might  bo  introduced  with  a 
chance  of  profitable  success.'' 

Until  the  famine  years  of  1847  and  1848,  the  <][uantity  of  maize 

exported  from  the  whole  United  States  was  exceedingly  small ;  but 

from  100,000  quarters   in   1845,  it  rapidly  rose  to  upwards   of 

2,100,000  in  1847,  after  which  it  fell  to  500,000  in  1848,  and 

"  has  since  continued  to  decline.''     But,  adds  our  author,  '^  make 

it  an  object  to  the  Central  States  to  send  their  maize  to  England, 

instead  of  converting  it  into  pork  for  the  packers  of  Cincinnati, 

and,  as  I  have  not  examined  those  States,  I  do  not  know  what 

limit  should  be  placed  to  the  quantity  they  could  continue  to  send 

us  for  many  years  to  come."    The  State  of  Ohio — one  of  the  most 

prosperous   in  the  Union,  and  now  containing  a   population  of 

nearly  two  millions — is  admirably  suited,  both  by  soil  and  climate, 

to  the  growth  of  Indian  corn  ;  and  this  grain  is  produced  there  in 

such  quantities  as  to  be  quite  a  drug.     A  home  outlet,  therefore, 

was  sought  for ;  and  the  distilling  of  whisky  and  the  fattening  of 

hogs  are  the  means  of  consumption  which  have  been  found  most 

easily  available,  and  most  generally  profitable.     The  following  is 

the  Professor's  account  of  what  is  called  the  hog-crop  of  Ohio  :  — 
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The  hogs  are  allowed  to  run  in  the  woods,  and  feed  on  the  acorns,  &e.,  till  fiye  or 
six.  weeks  before  killing  time,  (8th  or  10th  November,)  and  are  then  tamed  into  the 
Indian-corn  fields,  to  fatten  them  and  harden  their  flesh.  They  are  usually  from 
eleyen  to  eighteen  months  old  when  they  are  killed;  and  the  longer  they  hare  been  in 
the  corn-fields,  the  better  is  the  pork. 

The  paoking  Imsinesi  of  Ohio  (as  this  trade  is  locally  named)  has  been  gradui^lly 
concentrating  itself  in  Cincinnati,  where,  in  the  winter  of  1847  and  1848,  about 
420,000  hogs  were  sold,  killed,  and  packed.  The  blood  is  collected  in  tanks,  and 
with  the  hair,  hoofs,  and  other  offal,  is  sold  to  the  prussiate-of-potash  manufac- 
tories. The  carcass  is  cured  either  into  barrelled  pork  or  into  bacon  and  hams, 
and  the  grease  rendered  into  lard  of  various  qualities.  Some  establishments  cure 
the  hams,  and  after  cutting  up  the  rest  of  the  carcass,  steam  it  in  large  vats, 
under  a  pressure  of  seventy  pounds  to  the  square  inch,  and  thus  reduce  the  whole 
to  a  pulp,  bones  and  all,  and  draw  off  the  fat.  The  residue  is  either  thrown  away 
or  is  carted  off  for  manure.  Oue  establishment  disposes,  in  this  way,  of  30,000  hogs. 
Of  the  lard,  the  finest  is  exported — much  of  it  to  the  Havannah,  where  it  is  used 
instead  of  butter.  About  thirty  factories  are  engaged  in  the  manufactory  of  lard- 
oil  and  stearine,  which  is  done  by  compressing  the  lard  at  a  low  temperature.  The 
Btearine  is  made  into  candles  on  the  spot,  of  which  6000  lb.  are  manufactured 
every  day,  on  an  average  of  the  whole  year.  The  lard-oil  is  partly  sold  as  such, 
but  in  the  Eastern  States  is  used  to  adulterate  spermaceti  oil,  and  in  France  to 
lower  the  price  of  olive-oil.  It  is  said  that,  in  this  latter  country,  from  65  to  70  per 
cent  of  lard-oil  is  often  mixed  with  the  olive-oil  without  detection.  The  mixture  is 
more  apt  to  deposit  stearine,  however,  than  the  pure  oil,  and  such  an  appearance 
may  lead  to  its  detection. 

The  less  pure  lard,  and  the  fat  extracted  from  diseased  animals  and  from  the  offkl, 
is  used  in  the  manufacture  of  soap.  Besides  soft  and  fancy  soaps,  there  are  made  at 
Cincinnati  about  100,000  lb.  of  soap  weekly,  and  of  the  fat  employed  about  80  per 
cent  is  pork  grease.  Lastly,  the  bristles  give  rise  to  a  separate  business,  employing 
a  hundred  hands,  and  the  hoofs  are  partly  boiled  down  into  glue. 

The  marketable  products  of  the  420,000  hogs  packed  at  Cincinnati  may  be  thus 
summed  up — 

Pork  (150,000  barrels,)  .  .  29,400,000  pounds. 

Bacon,     .....  21,000,000 

Lard  (No.  1,)      ....  13,800,000      ... 

Lard  oil,  .  .*  .  .  1,000,000  gallons. 

Stearine  candles,  .  .  .  1,875,000  pounds. 

Bar  soap,  ....  5,200,000 

Fancy  and  soft  soaps,     .  .  .  7,300,000 

Prussiate  of  potash,        .  .  .  50,000 

This  is  the  yearly  produce  of  a  stock  of  about  a  million  and  a  half  of  hogs  in  the 
State  of  Ohio.  In  the  whole  United  States,  the  entire  hog  stock  is  estimated  ai 
upwards  of  40,000,000.  Hog-rearing  must  therefore  be  regarded  as  one  of  the  most 
important  branches  of  rural  economy,  and  the  hog-crop  one  to  which  yearly  attentioa 
should  be  given. 

Next  to  Ohio,  this  packing  business  is  carried  on  most  exten- 
sively in  Indiana  and  Kentucky — and  these  seem  to  be  the  three 
States  in  which  the  faculty  of  growing  maize,  and  of  producing 
ibundant  acorns,  coexist  most  extensivel3\  A  similar  branch  of 
ndustry  exists  in  Canada,  though  the  method  there  is  somewhat 
modified. 

'^he  pig  husbandry  in  Canada  and  in  the  province  of  New  Brunswick,  to  be  con- 
-*ivi«d  economically,  requires  to  be  somewhat  modified  in  comparison  with  the 
uethod  adopted  in  Ohio,  and  the  other  large  hog-growing  and  Indian-corn  producin|f 
'States.  Of  the  vast  number  slaughtered  at  Cincinnati  after  harvest,  the  ages  vary 
Irom  a  minimum  of  eleven  to  a  maximum  of  nineteen  months.  They  are  generally 
cept  over  one  winter,  and  pctoked  before  the  next  commences.  In  the  Ptovinees, 
he  first  diffi(*MU<'  '-'hich  the  settler  has  to  overcome  is  that  of  laying  in  a  sufficient 
.vr-»v  ft"  #W'»'     ^     |»«  *'^nar  inor*b*'  "'  v  '»  >»• ;  ^nd  •■Ui»Angh  the  iutrodacti<m  of  % 
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Wttir  1ivd>»adry  will  by-and-by  greatly  lessen  this  difficulty,  yet  at  present  it  is  m 
main  objeet  with  the  farmer  to  get  the  winter  over  at  as  little  cost  of  food  as  possible. 
The  ftim  in  regard  to  pigs  is,  therefore,  to  obtain  a  breed  which  shall  litter  in  April, 
sad  eta  be  fed  to  produce  a  barrel  of  pork  (196  lb.)  in  November  or  December  of  the 
niM  yetr,  and  thus  to  sare  all  winter  keep,  except  for  the  breeders.  As  the  lumber 
tilde  retiies  farther  back,  and  becomes  less  extensive,  the  large  and  fat  pork  which 
wii  in  demand  for  the  lumberers  becomes  unsaleable,  and  a  new  form  of  the  article — 
aaeh  m  a  dvilised  community  are  likely  permanently  to  consume — is  necessary  to  be 
prodnced. 

Another  mode  of  consuming  this  abundant  grain-crop  is  distilla" 

tion;  and  ardent  spirits  are  thus  manufactured  in  large  quantities 

both  in  Canada  and  the  States.     Cincinnati  in  Ohio — which  we 

ha?e  ah*eady  named  as  the  centre  of  the  packing  business — is  also 

the creat  centre  of  the  whisky  manufacture;  and  probably  larger 

stocks  of  whisky  are  to  be  found  at  one  time  in  that  city  than  in 

any  other  market  in  the  world.     The  whole  quantity  produced  by 

the  distillers  of  this  city,  or  brought  into  it  from  more  or  less 

distant  distilleries,  is  about  a  thousand  barrels    (of  40  gallons 

each)  per  day,  or  14^  million  gallons  in  a  year.     The  quantity 

shipped  off  in  the  state  of  whisky-— chiefly  down  the  Mississippi — 

is  estimated  at  eleven  million  gallons,  while  about  one  million 

gallons  more  are  converted  into  alcohol,  and  disposed  of  to   the 

Atlantic  States.     ^^  All  this  whisky  is  manufactured  from  Indian 

corn ;  and  even  for  mashing,  barley  is  not  necessary,  as  sprouted 

Indian  corn  makes  a  malt  as  serviceable  to  the  distiller  as  that 

from  barley.'' 

In  Canada,  which  is  not  so  much  of  an  Indian-corn  country,  this  grain  is  also  used 
in  the  distilleries,  although  not  so  exclusively  as  in  the  Western  States,  where  this 
grain  is  a  drug.  I  had  the  opportunity  of  conversing  with  the  intelligent  and  enter* 
prising  owner  of  a  large  distillery  in  the  neighbourhood  of  Kingston,  who  informed 
me  that  he  used  chiefly  rye  and  Indian  corn,  but  sometimes  peaie  also — all  ground 
op  together.  Two  bushels  of  barley  malt  were  sufficient  for  a  bushel  of  crushed 
rye — Indian  corn  requires  four  bushels  to  one.  When  barley  is  scarce,  a  larger 
proportion  of  rye  can  be  used.  I  was  most  interested  in  the  use  of  pease,  which, 
from  their  composition,  one  would  not  expect  to  be  well  fitted  either  to  give  a  good 
iunple  or  a  large  return  of  spirit.  He  informed  me,  howeyer,  that  the  yield  was 
tolerably  good,  but  the  quality  inferior  to  that  fh>m  Indian  corn — the  main  objection 
being,  that  the  spirit  carries  the  flavour  of  the  pea  along  with  it. 

We  conclude  our  present  notice  of  the  Professor's  most  excel- 
lent work,  by  introducing  to  our  readers  a  pest  of  the  farm  from 
which  our  colder  climate  luckily  exempts  them,  and  which  is  too 
nearly  allied  to  one  of  the  ^^  plagues  of  Egypt  ^  to  be  agreeable 
anywhere : — 

In  walking  over  Mr  Porter's  farm,  my  attention  was  drawn  to  the  vast  number  of 
ipasshoppers  which  were  jumping  about,  not  only  in  his  grass,  but  in  his  turnip 
fields.  I  had  observed  them  previously  in  considenible  numbers  at  various  places  on 
the  St  John  River,  but  here  the  land  seemed  almost  alive  with  them.  They  appear 
doring  the  hot  weather  of  midsummer  and  autumn,  and  attack  the  turnip  crops  as 
well  as  the  grass,  sometimes  entirely  stripping  them  of  their  leaves.  If  the  young 
turnips  are  not  sufficiently  forward  by  the  middle  or  end  of  July,  when  the  grass- 
hoppers begin  to  swarm,  they  are  sometimes  entirely  destroyed.  This  is  a  pest  of 
which  oar  British  tnrnip-growers,  so  far  as  I  am  aware,  have  no  cause  to  complain. 

In  New  England,  five  or  six  different  grasshoppers,  besides  as  many  species  ol 
looQit,  appear  in  their  warm  summers.    In  Massachusetts,  the  grass  in  the  meadoWi 


58  THE  farmers'  note-book. — NO.  XXXII. 

and  moist  fields  is  filled  with  myriads  of  small  grassboppen,  of  a  light  green  ooloar, 
which  do  much  injury  to  the  grass.  But,  in  New  England,  grasshoppers  are  not 
generally  distinguished  from  the  small  yarieties  of  loousts  which  are  common  in  that 
country.  One  of  these,  the  small  red-legged  locust,  about  an  inch  in  length,  infests 
the  salt-marshes  in  such  numbers  as  almost  entirely  to  consume  the  grass  ;  and  when 
the  scanty  crop  of  hay  is  gathered,  it  is  so  tainted  with  the  putrescent  bodies  of  the 
dead  locusts  contained  in  it  that  it  is  rejected  by  cattle  and  horses.  It  is  some 
small  return  for  their  ravages  that  the  bodies  of  these  creatures  manure  the  fields 
they  have  infested,  and  that  poultry  thrive  upon  them.  Young  turkeys,  in  the 
summer,  live  almost  entirely  upon  these  grasshoppers  in  parts  of  Massachusetts, 
and  become  fat. 

Weather  Prognostics  of  the  Equinoxes.  By  J.  Towers, 
M.R.A.S.E. — Here  is  a  subject  worthy  of  attentive  observation 
and  record.  These  periods,  it  is  familiarly  known,  occur  twice  in 
the  year  ;  not,  however,  so  precisely  as  to  divide  it  into  two  equal 
portions  of  time,  but  pretty  nearly  so.  The  vernal  equinox  of 
March  last  was,  on  the  twenty-first  morning,  at  56  minutes 
after  four  o^clock,  when  the  sun  crossed  the  equinoctial  line,  and 
entered  the  first  of  the  zodiacal,  or  northern  signs,  (the  Ram.) 
The  autumnal  equinox  will  occur  on  the  23d  of  September,  at 
51  minutes  after  3  o'clock  of  the  afternoon.  Thus,  it  will 
appear  that  nearly  187  days  elapse  between  the  vernal  and 
autumnal  equinoxes  of  1851. 

The  extraordinary  weather  which  has  characterised .  the  present 
season — wherein,  since  the  first  week  of  March,  some  have  ventured 
to  estimate  the  quantity  of  rain  at  about  fifteen  times  that  of 
March  1850 — seems  to  demand  some  notice  of  the  influence  which 
the  intersections  of  the  two  great  circles  may  produce. 

In  the  year  1822  my  attention  was  called  to  this  subject  by  a 
clergyman,  then  resident  at  St  Peter's  in  the  Isle  of  Thanet,  a 
relation  of  the  late  Archbishop  Sutton.  Since  that  date,  I  have 
not  failed  to  notice  every  equinox,  and  also  repeatedly  to  compare 
the  phenomena  with  the  data  furnished  bv  The  Summary  of  the 
Weather  in  that  pleasing  and  instructive  book.  White's  Natural 
History  of  Selborne,  In  1827,  I  wrote,  and  subsequently  printed, 
the  remarks  which  I  now  copy. 

The  Ternal  equinox  takes  place  during  this  month,  (March,)  and  experience 
r.iems  to  authorise  the  conclusion,  that,  according  to  the  character  wkioh  the  weather 
itsumee  abotU  that  period,  the  tucceeding  summer  vill,  in  all  probability^  be  either  wet 
yr  dry,  Kirwan  and  others  have  given  rules,  founded  upon  repeated  obserrations, 
rom  which  some  probable  opinion  can  be  formed.  It  appears  to  me  to  be  placed 
)eyond  doubt,  that,  if  north  or  north-east  winds  prevail  on  or  about  the  period  of  the 
equinox — that  is,  from  about  the  18th  to  the  25th  of  the  month,  especially  if  the 
*>arometer  be  high  and  the  mercury  show  convexity — the  succeeding  summer  will 
T^enerally  be  dry.  If,  on  the  contrary,  south  or  south-west  winds  prevail,  the  sommer 
▼ill,  in  greater  probability,  be  wet.  Kirwan  says,  *^  If  there  be  a  storm  at  sooth-west, 
**  west- south-west,  on  the  19th  to  22d  of  March,  the  succeeding  summer  is  generally 
fftifive  timet  in  six.**  I  quote  this  from  memory.  It  does  not  seem  improbable 
hat,  when  the  sun  shines  perpendicularly  upon  the  equator,  illuminating  the  whole 
lemisphere,  so  as  to  cause  equal  day  and  night  throughout  the  world,  the  eleotro- 
Aagnetism  of  our  planet,  and  possibly  that  of  the  moon  also,  may  be  so  regulated  by 
ie  sun's  electrising  principle  as  to  induce  a  peculiar  modification  of  atmospheri<M& 
-rr^tf^  about  t^'^  equatorial  regior-  that  shall  influence  the  general  state  of  the 
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Whatever  may  be  thought  of  causes^  certain  it  is  that  my  own 
observations  in  Kent,  Wiltshire,  Berkshire,  and  Surrey,  have  to 
this  present  time  confirmed  the  equinoctial  prognostic — if  so  it 
may  oe  termed — with  scarcely  an  exception.  But,  in  order  to  avoid 
miscoDception  on  a  point  of  so  much  consequence  as  the  establish- 
ment or  repudiation  of  a  theory  of  great  importance  to  agriculture, 
it  is  needful  to  state  that  the  equinoctial  indications  are  fourfold, 
and  comprise  so  many  principles.  The  two  first  assume  that,  if  the 
leather  be  consistently  either  wet  or  dry,  a  day  or  two  before  and 
after  either  of  the  equinoxes,  a  wet  or  dry  season  will  be  established, 
and,  in  all  probability,  extend  through  the  five  following  months. 
In  this  category  we  find  the  equinox  of  the  present  year.  After 
the  fine  weather  of  the  first  weeks  of  March,  a  change  of  wind  to 
E.S.E.  took  place  on  the  17th,  which  introduced  those  deluges  of 
rain  that  at  length  have  saturated  the  land,  and  balanced  the 
account  of  averages  that  had  been  so  long  minus,  in  consequence 
of  the  paucity  of  rain-water  for  several  seasons.  On  the  18th  and 
19th,  the  current  from  S.W.  was  so  forcible  as  nearly  to  amount 
to  a  storm.  The  barometer  declined  gradually  from  29  in.  68 
cents  to  28  in.  77  cents  on  the  22d.  The  atmosphere  was 
overcast  with  clouds,  and  almost  sunless,  excepting  for  a  few  hours 
on  the  23d,  28th,  and  31st  days. 

If  we  compare  the  quantities  of  rain  that  fell  in'  the  two  months 
of  March  1850  and  1851,  the  excess  in  favour  of  the  latter  will  be 
found  enormous — in  the  proportion,  according  to  some  registers,  of 
from  twelve,  or  even  fifteen,  to  one.* 

A  third  principle  is  derived  from  the  two  first,  and  rests  upon 
the  general  feature  of  the  weather,  and  its  meteorology,  about  the 
equinoctial  periods.  These  may  be,  and  occasionally  are,  of  a 
nuUable,  ana  even  varying  character ;  and  however  localities  may 
differ  in  latitude  and  longitude,  certain  it  is  that  corresponding 
seasons  are  of  not  un  frequent  occurrence,  and  which  tend  to  harass 
and  perplex  the  farmer  at  harvest  time. 

Tne^^r^A  principle  I  have  derived  from  actual  observation  at 
the  exact  penods  of  the  passage  of  the  sun  across  the  equator  is, 
that  on  several  occasions,  aiter  the  weather  has  been  fine  and  sunny, 

*  Sinee  writing  the  above,  I  find,  at  p.  245,  col.  3,  Gardeners*  Chronicle,  April  16, 
the  following  : — **  There  is  no  record  of  so  great  a  quantity  of  rain  as  that  which  fell 
during  the  month  of  March  last.  At  Hyde  Yale,  Greenwich,  4.02  inches  in  depth  fell ; 
at  the  ObserTatory,  above  4  inches  ;  at  Lewisham,  in  Kent,  4^  inches  ;  at  Epping, 
above  5  inches  ;  and  it  has  been  equally  great  in  proportion  through  England.  The 
average  quantity  for  March,  nearly  the  driest  month  in  the  year,  is  1.71  inches.  The 
qoaotity,  then,  has  been  2|  in  some  places  in  excess.  The  number  of  days  on  which 
it  rained  was  18  ;  and  on  Saturday  the  1 5th,  nearly  1}  inch  fell  in  15  hours — a  cir- 
eiuiiitanee  quite  unprecedented  at  this  season  of  the  year.  March  of  1818  was  next 
in  wetness,  when  3.45  inches  in  depth  fell ;  the  spring  altogether  was  cold 
stormy,  and  very  late,  and  was  followed  by  a  very  hot,  dry,  summer — which  was,  how- 
sver,  on  the  whole,  very  unproductive."  I  resided  in  London  in  1818,  and  did  not 
keep  my  registers  so  accurately  as  I  have  done  since  1819  ;  but  I  perfectly  recolleef 
the  characteristics  of  that  year. 
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till  the  17tb  of  181b  of  March — and  even  up  to  the  reryhour  of  the 
intersectioQ  of  the  liues,  according  to  the  Almanac — a  complete 
change  in   all  the  meteorological  pheaomnna  has  at  once  taken 

Elace,  and  a  contrary  atate  of  the  weather  been  induced.  Thiia  I 
ave  been  led  to  infer  that  the  spring  equinox,  at  least,  occasion- 
ally exerts  a  changing  power,  and  particularly  under  the  circum- 
stances just  mentioned. 

Here  it  may  not  be  irrelevant  to  call  attention  to  the  oaks  and 
ash-trees.  Where  a  few  of  eacb  stand  in  close  proximity,  the 
observations  may  be  satisfactory  in  comparison.  As  yet,  (April 
19,)  I  find  the  oak  forms  its  close-set  buds,  the  ash  rapidly  develop- 
ing its  flowers.  Three  days  have  been  warm — the  maximum  at  2 
o'clock  64°  or  65°. 

In  attempting  to  establish  or  repudiate  any  theory,  it  is  need- 
ful to  appeal  to  experience  and  the  evidences  of  facts,  I  therefore 
adduce  tne  authority  of  tlie  late  Rev.  Gilbert  White,  and  from  his 
Hialory  of  Selbome  extract  the  followinj^  passages,  which  I  find  in 
the  Summary  of  the  Weather,  commencing  with  the  year  176S,  and 
brought  down  to  the  end  of  1792.  By  a  table  of  the  amount  of 
rain  which  fell  at  Selborne  between  1782  and  179S,  we  perceive 
that  the  quantity  in  that  "  woody  and  mountainous  district**  must 
be  considerable,  exceeding  by  far  the  annual  average  that  falls  in 


Surrey,  Kent,  or  Essex, 
follow  :— 


n  this  table  I  quote  the  items  which 
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Now  as  to  particulars,  which,  though  they  prove  that  Mr 
White  entertained  no  idea  of  equinoctial  influence,  yet  bear 
upon  that  question,  and  go  some  way  toward  the  solutiou  of  the 
problem : — 

1°— 1763.  To  FebTDfti7  4th,  open  mild  weather;  to  32(1,  hkrd  frail.  To  theeudof 
Httroh,  culd-blowing  weather,  with  Troat,  anow,  a.ad  rain.  To  Ma.j  7th,  cold  dark 
raini.  To  the  end  uf  Ma;,  mild,  with  inaeBBant  raina.  To  the  end  of  June,  Warm  and 
Jry.      To  (he  end  ot  Augast,  warm,  with  almoet  perpetual  rain. 

Here  is  an  example  of  a  wet  spring  and  harvest  season  after  a 
nad  March. 

3° — 17S6.  Thaw  began  on  the  2d  Janaar;,  and  rain;  weather,  with  wind,  oon- 
.inned  to  the  38th.  To  3Iet  of  Maroh  mild,  with  gprinkiing  ihowera.  To  April  7th, 
■*rd  fruBt.  To  17tb  Majr,  mild  wind;  weather,  without  a  drop  of  rain.  To  the  and 
■f  Ma7  oold,  with  a  few  showera.     To  9lh  June,  mild  weather,  with  ft«qaeDt  aoft 

lowers.  To  Jul;  13,  hot  drj  weather,  with  a  few  ehower;  interrala.  To  22d  Julf , 
leaTT  rain.  To  the  end  of  September,  warm,  with  IVequent  ehowere.  To  (he  end  of 
■"tober,  h«quent  rain.      To  the  18th  Norember,  drj  mild  weatbcT,  (haj-usking 

■shed  NoTember  9th,  and  the  wheat-harTeet  Norember  lllh.)     To  DeMmbar  2Sd, 

■a.   To  •>">  end,  and  (o  Jaooarj  T'h,  rroti(  and  enow.    To  Jannarr  ^ '<tb,  Bild,  with 
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A  changeable  March,  followed  by  a  catching  showery  summer ; 
a  mild,  wet  autumnal  equinox,  succeeded  by  a  dripping  autumn, 
a  short  duration  of  frost,  and  a  return  of  falling  weather,  till  the 
3d  week  of  February  1 786. 

S*— 1787.  To  Janasry  24th,  dark,  moist,  mild  weather.  To  28th,  ft>08t  and  snow.- 
To  February  16th,  mild  showery  weather.  To  February  28th,  dry  cool  weather. 
To  Mareh  10th,  stormy,  with  driving  rain.  To  24th,  bright  frosty  weather.  To  the 
cad  of  April,  mild,  with  frequent  rain.  To  May  22d,  fine  bright  weather.  To  the 
•nd  of  Jane  mostly  warm,  with  frequent  showers,  (See  on  the  7th.)  To  the  end  of 
July,  hot  sultry  weather,  with  copious  rain.  To  the  end  of  September,  hot,  dry 
wstUier,  with  occasional  showers.  To  November  23d,  mild,  with  light  frosts  and 
nin.  To  the  end  of  November,  hard  frost.  To  December  21st,  still  and  mild,  with 
nio.    To  the  end  of  the  year,  fh>st. 

Here  we  have  a  changeable  March  and  spring  and  summer  to 
the  end  of  July,  a  dry  autumnal  equinox  leaaing  to  a  keen  winter. 

4*— 1788.  To  January  18th,  mild  and  wet ;  to  the  18th,  ft-ost  To  the  end  of  the 
■ODth,  dry  windy  weather.  To  the  end  of  February,  frosty,  with  frequent  showers. 
To  March  14th,  hard  frost.  To  the  end  of  March,  dark  harsh  weather,  with  frequent 
ihowera.  To  the  4th  of  April,  windy,  with  showers.  To  the  end  of  May,  bright, 
dry,  warm  weather,  with  a  few  occasional  showers.  From  June  28th  to  July  17th, 
heavy  lains.  To  August  12th,  hot  dry  weather. «  To  the  end  of  September,  alternate 
•bowers  and  sunshine. 

The  rain-table  for  this  date  exhibits  the  lowest  average — namely, 
22  in.  50  cents.  Yet  the  greatest  volume  of  rain  fell  dur- 
ing the  three  summer  months  responsive,  so  to  speak,  with  the 
indication  given  in  the  last  fortnight  of  March. 

6* — After  noticing  the  weather  to  February  22,  1790,  we  read — To  April 
Bthf  bright  cold  weather,  with  a  few  showers.  To  April  15th,  dark  and  har^, 
with  a  deep  snow.  To  April  21st,  cold  cloudy  weather,  with  ice.  To  June  6th, 
mild  q>ring  weather,  with  much  rain.  From  July  Srd  to  14th,  cool,  with  heavy 
imin.  To  Uie  end  of  July,  warm  dry  weather.  To  August  6th,  cold,  with  wind  and 
rain.  To  August  24  th,  fine  harvest  weather.  To  September  5th,  strong  gales,  with 
driving  showers. 

The  indication  for  the  summer  was  not  definite,  yet,  considering 
the  locality,  the  weather  proved  to  be  on  the  favourable  side  of 
changeable.  But  now  we  read  that,  from  the  last  given  date  ^^  to 
Nov.  26th,  was  mild  autumnal  weather,  with  frequent  showers.'' 
Here  there  is  a  clear  prognostic  of  a  mild,  wet  winter;  and  in 
proof,  the  rain-table  of  November,  December,  and  January  and 
February,  1 791,  shows  a  fall  of  rain  amounting  to  24  in.  26  cents — 
about  the  average  of  the  entire  yearly  volume  in  the  drier  south 
and  south-eastern  counties.  From  December  1st  to  the  end  of  the 
year,  rain  and  snow,  and  a  few  days'  frost. 

6.* — 1791.  To  the  end  of  January,  mild,  with  heavy  rains.  To  the  end  of  Feb- 
ruary, windy,  with  much  rain  and  snow.  From  March  to  the  end  of  June,  mostly 
dry — especially  June  ;  March  and  April  rather  cold  and  frosty;  May  and  June  hot; 
July  rainy.    Fine  harvest  weather,  and  pretty  dry  to  the  end  of  September. 

Had  Mr  White  taken  notice  of  the  equinoxes,  or  of  their  pro- 
bable influences,  something  more  definite  would  have  occurred  in 

hb  Summarv. 

I  now  adduce  a  few  facts  from  observations  made  at  the  seve 
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dates  ty  myself,  first  observing  that  some  persons  claim  excep- 
tions, because,  at  three  different  periods  durmg  a  century,  a  wet 
March  had  been  succeeded  by  a  dry  summer.  Thus  it  is  stated 
that,  in  the  year  1818,  March,  and  the  spring  np  to  the  middle  of 
May,  was  very  wet ;  but  the  summer  was  quite  dry,  and  pecu- 
liarly hot.  I  admit  the  fact  so  far  as  regards  the  summer,  which 
I  have  ample  reason  to  remember.  The  last  rain  of  the  spring  in 
London  fell  in  immense  volume,  about  10  p.m.  on  the  I7th  or  18th 
of  May,  and  previously  abundance  had  fallen  at  various  times ; 
but  I  imagine  that  the  bulk  {e\l  prior  to  the  20th  of  March.  The 
drought  continued  to  September,  so  that  the  fields  about  the 
metropolis  were  converted  to  dust ;  and  the  wheat  was,  by  the 
power  of  solar  direct  light,  deprived  of  its  usual  deep  colour,  the 
ears  and  straw  assuming  a  very  pale  buff  tint. 

"  The  March  of  1828  was  dry  and  serene  till  the  18th,  with  the 
barometer,  at  an  average,  above  SO  inches ;  but  west  and  south- 
west winds  generally  prevailed.  On  the  18th  the  mercury  began  to 
decline — cumulo-ctrrO'Stratus^  or  compound  suffused  cloud,  formed 
— and  a  south-west  gale  succeeded.  The  wind,  however,  veered  to 
west-north-west  early  on  the  19th,  and  during  this  period  the 
equinoctial  point  was  passed.  Such  were  my  own  local  observa- 
tions in  Wiltshire;  the  character  of  the  succeeding  summer 
reouires  no  elucidation — it  was  not  at  all  local,  but  everywhere  wet. 
The  equin.  ''al  periods  of  1829  and  1830  indicated  wet  sum- 
mers;  those,  on  the  contrary,  of  1831,  1832,  1834,  and  1835, 
predicted  fine  or  dry  summers :  the  results  corresponded.**' — 
{Domestic  Gardener^ s  Manual^  p.  1 28.) 

My    Characteristics^   published  in   several  past   years  in   this 

Journal,  may  be  referred  to — the  one  of  1850  is  before  me.     At 

page  672,  a  few  lines  on  the  vernal  equinox  indicated  a  changeable 

prognostic.      Referring  to   the  last  paragraph  of  page  676,  we 

read  :  "  Now,  as  to  the  equinox  of  the  z3rd,  (Sept..)  when  the  sun 

entered  Libra  at  10  a.m.     The  wind  had  gone  backward  to  east, 

but   returned   to  west,    or   west  by   north ;    barometer   falling, 

iveather  rainy,  followed  by  much  more  wet  on  the  24th.     Solar 

>pots  observed  at  bright  intervals.   The  indications  were  certainly 

avourable  to  a  mild,  changeable  winter.*"     Has  not  the  weather 

esponded  accordingly  ?     As  to  solar  spots^  I  have  ceased  to  look 

>ut  for  theniy  and  certainly  never  regarded  their  appearance  as 

unfavourable  phenomena  ;  at  all  events,  these  maculae  are  of  such 

requent  recurrence,  (being  rarely  absent,)  that  no  one  can  be 

"Stifled  in  predicting  cold  and  wet  weather  therefrom. 

MaySrd. — After  a  few  days  of  cool  but  improved  weather,  more 
.  -OMi'able  to  the  inauguration  of  the  National  Exhibition,  hoar- 
losi  —cceeded  in  a  few  hours  with  dense  clouds  and  drizzle,  has 
L^jin  a? fed  us — n»d  conflrmatiou,  so  far,  of  our  views.  Hope 
em«.*i  -    -*i  anchc     -.  a"  ♦^mod — and  on  this  occasion  is  chieny 

'  m/?'  ^'\'n   'hi         .a«iK  .•]'♦•'>*    *^at      -^fil  lit  1P18,   +.hr    "olume 
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dready  poured  upon  the  earth  will  have  sufficed,  aud  that  the 
*' weird"  is.  We  will  erelong  "  be  dreeM.'** 

The  Lentil — a  new  British  Crop, — As  the  direction  of  agricul- 
tand  inquiry  seems  of  late  years  to  have  been  turned  especially 
after  improved  varieties  and  new  species  of  grain,  we  shall  give 
our  readers  a  short  account  of  the  cultivation  in  Scotland,  and  the 
lustory  of  the  Lentil,  or  Ervum  lens  of  botanists. 

The  lentil,  although  a  new  field-crop  in  Scotland,  is  so  well 
known  abroad,  especially  in  Catholic  countries,  that  the  very  name 
Leni  — given  in  our  country  to  the  long  fast  of  forty  days,  called 
Garhne  m  France — appears  unquestionably  derived  from  the  use  of 
lentils  during  that  period  of  abstinence  from  all  sorts  of  animal 
diet.  Its  nourishing  qualities  were  evidently  known  very  early  in 
the  East ;  for  we  find  its  uses,  both  for  the  making  of  bread  and 
pottage,  recorded  in  several  portions  of  the  Old  Testament.  The 
^* red  pottage"  (Genesis  xxv.  29,  84)  for  which  £sau  sold  his 
birthright,  was  made  of  lentils ;  and  several  references  to  them 
eccnr  elsewhere  in  the  Bible,  as  in  Samuel  xvii.  28,  and  xxiii.  11 ; 
Ezekel  iv.  9,  &c.  "  The  lentil,""  says  Lawson,  "  is  a  legume  of 
the  greatest  antiquity,  being  in  esteem  in  the  days  of  the  Patri- 
archs, and  much  prized  ever  since.  In  Egypt  and  Syria,  the 
B^  are  parched  m  frjin^pans,  and  sold  in  shops  for  those  who 
undertake  long  journeys.  According  to  Dr  SJy  <y,  the  lentil 
forms  a  chief  article  of  food  in  North  Africa  and  w  estern  Asia. 
We  are  told,  too,  in  the  Oardeners^  Magazine  of  Botany^  "  that 
the  Hindoos  add  lentils  to  their  rice  diet  when  engaged  in  laborious 
^ork;'^  and  Dr  Royle,  the  first  authority  on  the  subject,  records  that 
now,  as  anciently,  the  lentil  forms  a  chief  article  of  food  among  the 
labouring  classes.  In  France,  Germany,  Holland,  all  over  con- 
tinental Europe,  the  lentil  is  generally  used  in  boarding-schools, 
^  the  army,  m  large  families,  and  in  hospitals,  as  one  of  the  most 
^Qtritious  and  succulent  legumes  in  existence,  if  not  the  first,  for 
Einhoff  obtained  from  3840  parts  of  lentils,  1260  of  starch  (fecula,) 
^i  1433  of  a  matter  analogous  to  animal  matter.  From  the 
f686arche8  of  Playfair,  it  would  appear  also  that  the  lentil  is  the 
most  nutritious  of  all  leguminous  plants,  containing  more  nitro- 
genons  matter  than  any  other,  including  the  pea,  the  bean,  and 
their  varieties.* 


*  We  observe  that  a  remark,  signed  by  J.  L.,  in  the  Illustrated  Catalogae  of  the 
Great  Exhibition,  after  stating  all  the  above  particulars,  concludes  by  these  incon- 
sistent words  — **  Yet  not  very  wholesome."  Is  it  possible  to  suppose  that  theFrench, 
Spanish,  Grerman,  and  Italian  medical  men  would  order  an  unvhoUtome  food  to  be  one 
of  the  chief  diets  in  hospitals,  &c. !  Would  an  unwholesome  food  have  been  long,  and 
be  still,  retained  thronghont  the  East  as  one  of  the  chief  foods  for  the  labouring 
elaMet,  and  enter  as  a  grecU  ingredient  in  French  cookery  f  In  a  note  which  we  have 
■eea,  to  M.  Ghiillerez,  who  naturally  complained  of  so  disparaging  a  remark  having 
been  attaohed  in  the  catalogue  to  the  sample  of  lentU  he  was  exhibiting,  Dr  Lyon 
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The  Ervum  lens  belongs  to  the  general  order  of  leguminoacB  ;  its 
calyx  is  five-parted;  segments  linear,  acute ;  corolla,  sub-equal; 
pod,  oblong ;  one,  two,  and  three  seeded.  Six  species  are  natives 
of  the  Northern  Hemisphere.  The  species  termed  botanical ly 
Ervum  tetraapermum  htrsutum  presents  us  with  those  troublesome 
weeds  of  the  jNew  Testament  parables  called  tares.  They  are  natives 
of  England ;  but  the  Ervum  lens  is  a  native  of  Eastern  Asia,  and 
of  the  south  of  Europe. 

We  come  now  to  the  introduction  and  cultivation  in  our 
country  of  that  most  excellent,  nutritious,  palatable  and  prolific 
seed. 

Some  years  ago,  at  the  time  of  the  failure  of  potatoes,  and  the 
consequent  distress  of  the  poorer  classes  in  Ireland  and  the  High- 
lands, M.  Guillerez,  a  French  teacher,  of  Castle  Street,  Edin- 
burgh, attempted  to  cultivate  the  lentils  at  South  Queensferry,  as 
a  substitute  for  potatoes;  and  he  spared  neither  trouble  nor  money, 
during  three  years,  till  he  had  fully  succeeded  in  his  experiments, 
althou<;h  under  the  most  unfavourable  circumstances.  It  is  true 
that  the  lentils  were  introduced  into  this  country  about  the  year 
1545,  but  their  cultivation  was  never  attended  to,  and  was  entirely 
lost  sight  of.  In  1835,  Messrs  P.  Lawson  &  Son  ripened  speci- 
mens of  the  larger  lentil,  Tnot  the  best)  at  their  Meadowoank 
nursery,  but  did  not  carry  their  experiments  further.  The  only 
systematic  and  persevering  attempts  to  ripen  the  seed,  and  accli- 
matise the  plant,  have  been  those  of  M.  uuillerez,  who  has  been 
awarded  the  large  gold  medal  of  the  Highland  and  Agricultural 
Society  in  January  last.  He  has  sent  specimens  to  the  Great 
Exhibition.  These  attempts  were  carried  on  at  Queensferry;  and 
it  has  been  found  that  seed  of  his  own  produce,  ripened  there,  had 
proved  more  luxuriant  than  Continental  seed  newly  imported  from 
France,  given  to  him  in  exchange  by  Lord  Murray.  At  the 
moment  we  write  these  lines,  M.  Guillerez,  not  being  discouraged 
by  a  lawsuit  which  he  lost  against  the  owner  of  the  ground  where 
he  grew  his  lentils  —  through  his  ignorance  of  the  law  of  this 
country  in  reference  to  leases  —  has  selected  another  plot,  in  the 
same  locality,  and  sown  about  the  eighth  of  an  acre  with  the  two 
V*»t  kinds  of  lentils,  which  are  already  two  feet  above  the  ground. 
Here,  then,  we  have  room  to  hope  that  the  lentil  is  in  a  fair 
rvuy  of  being  acclimatised. 

M.  Guillerez'^s  plants  grew,  last  year,  to  two,  and  even  three 
^et  in  height  —  a  luxuriance  seldom  attained  in  France.  A  dry, 
<andy,  calcareous  soil,  in  a  sunny  exposure,  is  requisite  for  the 
')ntil;  yet  this  gentleman  sowed  his  seed  in  heavy  garden- 
er' ind.  '»Tnop«'    ,n  all  »-  'nrlo     «ai>'^red  with  sca-woed  and  very 


Mr  remarks — ^''I  hope  the  injutO'^''  of  which  joa  complaia  will  be  remoTed  in 
•V  ^oond  edition.     I  agree  wiih  vo^     q  ^'^  the  impoHano'^  of  'Qtroducing  <he  oalti- 

«*!n«»   <v#  *Ai  'ilcj  i»»*'       Ilia  /u»*«nt.i^T* 
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Utile  common  manure.     He  put  in  the  seed  at  various  periods, 
the  birds  and  insects  having  destroyed  the  greatest  part  of  the 
lentils  sown  too  early ;  and  he  has  arrived  at  the  conclusion  that  the 
worst  kind  of  soil  is  adapted  for  the  growth  of  lentils,  and  the  best- 
time  of  sowing  is  the  middle  of  March,  or  the  beginning  of  April. 

They  are  sown  in  rows  two  feet  apart,  if  they  are  to  be  propped 
bj  stakes ;  or  eighteen  inches,  with  a  row  of  beans  between  every 
row  of  lentils,  to  support  them,  if  they  are  not  properly  sheltered 
from  the  winds.  The  seed  in  the  drills  must  be  pretty  thin,  like 
tomips.     In  open  fields,  the  lentils  are  sown  like  tares,  broadcast. 

The  plant  is  of  a  close  branching  habit,  producing  from  100  to 
150  pods :  M.  Guillerez  counted  134  on  a  single  stalk.  Care 
mast  be  taken  to  keep  away  the  birds ;  for  pigeons,  blackbirds, 
and  sparrows,  are  very  fond  of  the  lentil  when  it  begins  to  pod. 

There  are  three  kinds  or  varieties  of  lentils  cifltivated  in  France 
and  Spain.  The  lentil  of  Provence  is  as  large  as  a  pea,  with 
a  luxuriant  straw,  and  is  more  fit  to  be  cultivated  as  a  tare,  than 
for  the  grain  as  human  food.  The  small  brown  or  red,  when  the 
seed  is  old,  has  the  most  agreeable  flavour,  and  is  preferable  to  all 
the  others  for  haricots  and  soups.  The  yellow  lentil,  a  little 
larger  and  more  flat  than  the  second  kind,  being  more  easily  un- 
hosked,  readily  converts  into  flour,  and  serves  for  the  base  of  those 
adulterated  preparations  so  much  and  so  long  pufied  in  our 
journals.  It  is  only  the  two  last  M.  Guillerez  has  successfully 
ripened  in  the  open  air  at  Queensferrv. 

"  The  produce  of  lentils  in  grains,''  says  Lawson,  "  is  about  a 
fourth  less  than  that  of  the  tare  ;  and  in  appearance  is  not  a  third  as 
much,  the  plants  seldom  growin":  above  one  and  a  half  feet  high  \^ 
yet  the  lentils  sown  by  M.  Guillerez  have  attained  two,  and  even 
three  and  a  half  feet.  ^'  The  straw  is  very  delicate  and  nourish- 
ing, prepared  for  Iambs  and  calves  ;  and  the  grain,  on  the  Conti- 
nent, sells  at  nearly  double  the  price  of  peas ;  but  there  is  more 
food  in  one  part  of  lentils  than  in  two  of  peas,  and  they  swell 
much  by  cooking."  A  litre  of  lentils  (about  2  lb.  weight)  entire, 
nnhuskod,  will  produce  two  large  and  substantial  family  dishes,  at 
a  cost  of  from  fourpence  to  fivepence;  and  if  cultivated  in  our  own 
fields,  at  a  much  less  expense. 

How  is  it  that  a  vegetable  so  generally  used  on  the  Continent, 
cheaper,  and  more  wholesome,  more  nutritious,  more  susceptible 
of  digestion  and  assimilation  as  human  food  than  any  descnption 
of  pease  or  beans,  making  delightful  soup,  very  savoury  to  the 
taste  when  cooked  with  ham,  or  when  its  farina  is  used  for  pud- 
dings or  purSe  with  any  kind  of  meat,  should  be  almost  unknown 
in  this  country  ?  The  character  of  the  lentil,  both  intrinsic  and 
economical,  seems  to  point  it  out  as  a  substitute  for  the  potato ; 
and  the  important  Question  is,  whether  it  would  thrive  under 
general  culture,  in  this  soil  and  climate,  as  luxuriantly  as  t1 
root?    One  of  our   scientific  growers,  (Lawson)   has  given 
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testimony  in  the  affirmative. — Agriculturist's  Maniuil,  p.  95.  Why 
is  it  then,  that,  having  free  trade  in  corn  of  all  kinds,  this  foreign 
crop  is  not  in  the  mean  time  more  largely  imported  for  British 
consumption  ?  The  seed  is  not  to  be  found  even  in  our  best  seeds- 
men's shops,  and  M.  Guillerez  gave  a  few  pounds  of  his  own  crop  to 
one  of  our  best  seedsmen,  in  exchange  for  small  seed  worm-eaten 
and  twenty  years  old — having  never  been  asked  for,  and  yet  goo(l^^ . 
enough  for  seed.  We  understand  that  M.  Guillerez  is  willing  t<>* 
give  nis  last  15  lb.,  in  small  lots,  to  any  farmer  who  wants  to  try  the 
cultivation  of  them  immediately.  What  prevents  the  landlords 
of  Barra,  Skye,  the  Highlands,  Shetland,  &c.,  from  trying  them 
on  a  small  scale,  at  first,  since  they  have  plenty  of  sandy  or  cal- 
lareous  soil  and  sea-weed  for  manure  i  Let  it  be  remembered, 
that  the  cultivation  of  the  lentil  is  not  more  difficult  than  that  of 
the  pea ;  that  their  harvesting  is  the  same,  and  they  ripen  sooner, 
being  ready  in  the  first  week  of  August  if  sown  in  March  or  April. 

A  Decade  of  Fiars  and  Average  Prices  of  Wheat. — Having  in  a 
former  Number  (Vol.  XI.  p.  264)  given  a  table  of  the  fiars  prices 
of  wheat  in  the  several  counties  of  Scotland  for  eight  years,  from 
1832  to  1839,  and  compared  these  prices  with  the  average  of  all 
England,  as  well  as  one  county  with  another,  we  are  induced,  from 
the  low  prices  now  ruling  in  the  grain  market,  to  lay  before  our 
readers  the  prices  of  wheat  from  1840  to  1850  inclusive,  showing  the 
range  of  prices  at  the  former,  as  also  those  at  the  latter  period. 
The  fiars  prices  of  grain  in  Scotland  comprehend  the  sales  from 
the  cutting  of  the  crop  till  the  end  of  February  in  each  year, 
while  the  averages  of  all  England  comprehend  tne  sales  for  the 
whole  year,  from  January  to  January.  A  tenant  in  England, 
having  1000  quarters  of  wheat  to  sell,  would  receive,  on  the  aver- 
age of  nine  years,  from  1840  to  1848  inclusive,  .£^2927  1  8 
But  for  crop  and  year  1849  only         .             .  2212  10     0 

Leaving  a  deficit  of  .  .  . 

And  a  tenant  in  Scotland,  for  the  same  quantity, 

in  the  former  period  would  recdve 
Pit  for  crop  1849,      .... 

-  saving  a  deficit  of  .  .  . 

Average  price  from  1840  to  1848  inclusive, 
A'">rage  price  in  England  for  crop  1850, 

■  -Jt^in^  a  deficit  of  .  .  . 

Aveiago  price  ^^f  n  1840  to  1848  inclusive, 


^^    *''     »»•••—       *"  --s     ,^     -^H--...|,agf   -^vpr  ^l^e  English  one 
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The  Effects  of  Burnt  Clay  as  a  Manure.  By  Dr  Voelcker, 
Professor  of  Chemistry  in  the  Royal  Agricultural  College, 
Cirencester. — One  of  the  best  means  of  improving  stiff  clay  land, 
next  to  thorough  drainage,  is  the  practice  of  soil-burning — an 
operation  which  must  not  oe  confounded  with  paring  and  burning. 
The  latter  affects  merely  the  surface  soil,  whilst  in  the  former,  the 
soil  under  the  vegetable  mould  is  also  burned  with  faggots,  brush- 
wood, grass-sods,  all  kind  of  vegetable  refuse  matter  and  coal, 
where  it  can  be  obtained  at  a  cheap  rate.  The  advantages  result- 
ing from  burning  clay  land  are  so  manifest,  that  in  districts  where 
such  land  abounds,  as  in  the  counties  of  Suffolk,  Essex,  Gloucester- 
shire, and  in  localities  situated  on  the  Oxford  clay,  the  system  of 
soil-burning  has  been  long  since  introduced  witii  the  best  effects. 
Properly  burnt  clay  is,  therefore,  justly  considered  by  many  farmers 
as  one  of  the  most  valuable  fertilising  materials,  which  not  only 
improves  the  first  crop,  but  likewise  decidedly  benefits  several 
succeeding  crops.  We  have  the  testimony  of  several  good  farmers, 
that  the  effects  of  burnt  clay  are  shown  in  some  instances,  even 
after  a  lapse  of  eight  years,  by  the  more  luxuriant  growth  of  crops 
and   land   dressed  with  burnt  clay,  when  compared  with  those 

f  rowing  in  soils  which  had  not  received  such  a  dressing.  It  would 
e  easy  to  cite  many  experiments  made  both  on  a  small  and  on  an 
extensive  scale  in  Britain  and  on  the  Continent,  together  with 
the  opinions  of  high  agricultural  authorities,  all  tending  to  prove 
the  advantages  resulting  from  the  application  of  burnt  clay,  were 
such  arguments  necessary  to  convince  the  sceptical  on  the  subject. 
To  produce  such  conviction  is  not,  however,  the  object  of  the 
following  observations.  I  shall,  therefore,  merely  refer  to  one  or 
two  experiments  conducted  under  peculiar  advantages,  and  afford- 
ing much  instruction.  Those  who  desire  further  information  on 
the  subject,  may  find  it  in  the  valuable  papers  published  in  the 
Journal  of  the  Boyal  Agricultural  Society  of  England^  by  Mr 
Pym,  vol.  iii.  p.  323  ;  MrRandell,  vol.  v.  p.  113;  Mr  Pusey,  vol. 
vi.  p.  477;  Mr  Mechi,  vol.  vii.  p.  297;  Mr  Poppy,  vol.  vii. 
p.  142;  and  Mr  Cong,  vol.  vii.  p.  245. 

Mr  Pusey  testifies  to  the  good  effects  of  burnt  clay,  chiefly,  as 
le  says,  on  account  of  the  very  bad  quality  of  the  land  on  which 
Jie  burning  succeeded.  The  soil  was  like  bird-lime  in  wet  weather, 
^nd  in  a  dry  summer  like  stone,  and  was  purchased  for  £14  per 
^cre.  It  was  drained  with  34  inch  drains,  at  first  at  10  feet 'apart, 
•iid  then  at  30  feet  apart.  After  burning  the  clay  with  Essex 
abourers,  a  field  of  8  acres  vielded  the  following  returns  of  wheat, 
K^  iijT^  ^  -»l  ""^il  yioHirn]    mN     p  bushcls  per  acre : — 

^y  Wheat 

87  j  bushels. 
45J      ... 
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The  draiuing  cost  £3,  Is.,  and  burning  the  clay  £2,  5s.  per 
acre.    The  prodace  was  worth  £17  per  acre. 

Mr  Posey  justly  observes,  that  burnt  clay  does  not  act  merely 
mechanically,  but  also  as  a  manure,  (that  is,  chemically.)  The 
reason,  however,  why  it  does  so,  and  sometimes  fails  to  do  so,  he 
does  not  attempt  to  explain.  To  elicit  from  the  nature  of  the 
chemical  changes,  produced  by  the  process  of  burning,  and  from 
a  consideration  of  the  various  circumstances  under  which  it  may 
be  performed,  some  solution  of  those  questions  has  been  the  object 
of  my  investigation. 

Practical  men  agree  that  clay-burning  is  rather  a  nice  operation, 

and  requires  much  attention  and  judgment  on  the  part  of  the 

operator.      It  is  well  known  that,  if  the  heat  in  burning  clay  is 

allowed  to  become  too  intense,  the  result  will  bo  that,  instead  of  a 

friable  mass,  large  hard  lumps,   resembling  brick-bats,  will  be 

produced,  which  rather  injure  than  improve  the  soil.     It  is  fair  to 

mfer,  therefore,  that  ignorance  or  carelessness,  in  this  respect, 

accounts  for  the  failure  of  some  cases.      All  failures,  however, 

cannot  be  attributed  to  this  cause ;  for  many  men,  well  acquainted 

with  the   subject,  affirm  that  some  kinds  of  clay  are  unfit  for 

burning,  because  the  increase  of  the  crops  is  not  adequate  to  the 

expense  and  trouble  of  burning  and  spreading  this  kind  of  manure. 

Now,  it  is  clear  that,  unless  we  know  the  true  cause  of  the  effect 

produced  by  the  application  of  burnt  clay,  we  are  not  likely  easily 

to  settle,  without  incurring  much  expense,  which  kind  of  clay  is 

well  adapted  for  burning,  and  which  not.     At  the  same  time,  the 

discovery  of  the  cause  of  the  efficacy  of  burnt  clay  might  lead  us  to 

supply  the  same  substances  or  materials,  on  which  the  effects  in 

burnt  clay  depend,  in  another  form  at  a  cheaper  rate.      An  addi-> 

tional  advantage  may  be  derived  from  this  consideration,  by  which 

improvements  are  likely  to  be  effected  in  the  existing  methods  of 

burning  clay,  which  shall  render  them  easier,  cheaper,  and  more 

certain. 

These  and  similar  considerations,  I  think,  will  at  once  show  the 
practical  importance  of  a  thoroughly  fundamental  investigation  of 
tiiis  subject. 

The  analyses  of  different  samples  of  agricultural  clays,  taken 
from  several  geological  formations,  and  even  those  of  the  same 
geological  epoch,  afford  great  differences  in  their  chemical  constitu- 
ents. Such  clays  are  generally  composed  of  alumina,  silica,  oxide 
of  iron,  manganese,   lime,  magnesia,  potash,  soda,  traces  of  sul- 

Jhoric  and  phosphoric  acid,  and  chlonne,  in  different  proportions. 
t  is  perhaps  just  on  account  of  the  complexity  of  composition, 
and  the  various  changes  in  the  chemical  relation  of  these  different 
constituents,  under  so  powerful  an  agent  as  heat,  that  the  diffi- 
culty of  settling  the  above  questions  arises.  Room  for  much 
speculation  is  the  necessary  result  of  these  circumstances ;  conse- 
quently many  theories  with  regard  to  the  effects  of  burnt  day 
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have  from  time  to  time  been  advanced  by  agriculturists  and 
chemists.  Even  though  such  a  high  authority  on  agricultural 
chemistry  as  that  of  Liebig  had  made  us  acquainted  with  a  theory, 
in  explanation  of  these  effects,  it  must  be  confessed — and  practical 
men  as  well  as  agricultural  chemists  acknowledge — that  we  have 
still  much  to  learn  on  the  subject,  before  we  can,  with  any  amount 
of  probability,  offer  an  explanation  of  these  various  effects. 

With  a  view  of  contributing  something  to  the  solution  of  the 

f problem,  I  made  some  experiments  during  last  winter,  which  have 
urnished  me  some  interesting  analytical  results.  These,  I  trust, 
will  throw  some  light  on  the  rationale  of  clay-burning,  and  at  the 
same  time  show  the  importance  of  a  more  extensive  practical 
application  of  the  process  on  heavy  clay  lands. 

Before  submitting  to  the  reader  my  own  results,  I  shall  take 
a  rapid  survey  of  the  history  of  the  observations  of  others  on  the 
subject. 

It  has  been  mentioned  already  that  burnt  clay  appears  to  have 
been  used  as  a  manure  long  ago.  Amongst  those  who  recommended 
it,  Robert  Sommerville,  and  particularly  General  Beatson,  deserve 
notice.  The  General,  in  his  oook  entitled  New  System  of  Gultiva- 
tiouj  without  Manure^  Limey  or  Fallow^  of  which  a  second  edition 
appeared  in  1821,  mentions  the  names  of  Curwen,  Boyd,  Cart- 
wright,  Cray,  and  others,  as  observers  of  the  beneficial  effects  of 
burnt  clay  on  vegetation,  and  strongly  recommends  the  practice 
of  soil-burning,  as  one  of  the  best  means  of  improving  land, 
especially  stiff  heavy  clay  soil.  The  appearance  of  this  work 
created  some  sensation  at  the  time  amongst  the  agricultural  com- 
munity and  the  scientific  public,  both  in  this  country  and  on  the 
Continent.  It  excited,  indeed,  the  curiosity  of  German  agricultural 
chemists  in  a  high  degree,  and  occupied  the  attention  of  several 
eminent  Continental  philosophers,  in  a  measure  which  was  scarcely 
equalled  by  the  attention  bestowed  on  the  subject  by  the  scientific 
men  of  England.  Sprengel,  the  celebrated  German  agricultural 
chemist.  Professor  Hermbstadt,  Professor  Kastner,  Professor 
Zierl,  Kersten,  and,  above  all.  Professor  Lampadius,  took  up  the 
subject  with  much  warmth,  and  each  speculated,  after  his  own 
■manner,  on  the  causes  of  the  alleged  beneficial  effects  of  burnt 
i.*ay.  A  short  review  of  the  labours  of  these  distinguished  men, 
vvhich  by  no  means  are  so  well  known  by  the  agricultural  public 
•f  Great  Britain  as  they  deserve,  I  trust  will  not  be  unacceptable 
o  the  reader,  if  it  were  only  for  the  purpose  of  demonstrating 
*»ow  fallible  the  judgments  of  even  great  men  are,  and  of  incul- 
cating the  moral  lesson  so  frequently  forgotten  by  theoretical 
'  'iters,  that  theories  should  be  put  forward  with  the  utmost 
<»ation  and  modesty.  How  often  do  we  find  a  favourite  theory 
'flf*«red  to  the  public  in  a  manner  in  which  only  a  mathematical 
I   h,  or  a  law  of  n?^^  ire,  '^^nfirmed  by  the  experience  and  labours 

..xr\^     rexrta    i*ir*»>^       »«i;       >^      #/'     mcr-l      anH       \ftAr    all,  the    SamC 
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theory,  stated  with  so  much  confidence,  and  often  arrogance, 
appears  very  erroneous  and  even  absurd,  as  the  circle  of  our 
exDerience  expands.  Fortunately  for  such  a  theorist,  this  seldom 
tfltfes  place  in  bis  lifetime,  but  sometimes  the  decline  of  his  life  is 
embittered  by  seeing  the  dreams  of  his  enthusiasm  vanishing  and 
exploded,  and  exposed  to  the  ridicule  and  scorn  of  his  contempo- 
raries. We  long  to  see  the  time  when  caution,  modesty,  a 
generous  regard  for  the  opinions  of  others,  and,  above  all,  a  love 
of  truth  for  its  own  sake,  shall  characterise  the  mind  of  natural 
philosophers,  and  feel  convinced  that  men  whose  spirit  is  so  con- 
Btitated,  will  not  only  enjoy  themselves  a  greater  amount  of  happi- 
ness and  satisfaction,  but  that  the  cause  in  which  they  are 
engaged  will  be  decidedly  a  gainer,  and  advance  more  rapidly,  and 
prosper  better  than  it  now  does. 

It  must  be  regarded  as  a  matter  of  deep  regret,  that  the  want 
of  caution  and  modesty  on  the  part  of  many  scientific  men  has 
contributed  more  than  perhaps  anything  else  to  bring  science  into 
discredit  with  the  agricultural  public.  Many  a  practical  man, 
not  otherwise  entertaining  prejudices  against  science,  has  been 
led  thereby  to  undervalue  the  labours  of  his  best  friends,  and  to 
regard  science — a  term  of  which  he  often  entertains  very  vague 
ideas — as  antagonistic  to  practice.  In  my  conversations  with 
farmers,  it  has  often  struck  me  how  generally  the  words  practice 
with  science^  which  several  agricultural  societies  have  accepted  as 
their  motto,  are  misdunerstood.  Mere  theory  and  science  are 
synonymous  terms,  I  fear,  with  most  farmers  ;  and  many,  I  am 
convinced,  regard  science  as  the  very  antagonist  principle  to  prac- 
tice ;  and  if  they  adopt  the  motto  Science  with  Practice,  I  think 
it  is  only  because,  in  their  opinion,  a  little  opposition — that  is,  a 
little  science  or  theory — keeps  a  good  practice  alive.  Now  nothing 
can  be  more  incorrect.  True  science  and  practice  are  never 
opposed  to  each  other.  The  source  from  which  both  are  upheld  is 
ODservation.  Well-regulated  observation  constitutes  experience: 
experience  is  the  mother  of  sound  practice,  but  it  is  also  the 
parent  of  sound  science ;  for  science  itself  is  nothing  else  than 
the  systematic  arrangement  or  generalisation  of  a  number  of 
isolated  facts.  Where,  then,  is  the  antagonistic  principle  between 
science  and  practice ! 

The  labours  of  Lampadius  demand  our  special  notice.  With 
much  interest  and  zeal  ne  took  up  the  investigation  into  the  causes 
of  the  beneficial  effects  resulting  from  the  application  of  burnt 
clay,  brick-dust,  and  burnt  soil  in  general ;  and  during  the  years  of 
1829-36,  he  continued  his  experiments,  which  are  full  of  instruc- 
tion, with  a  perseverance  which  cannot  be  too  highly  commended. 
The  results  of  his  experiments  are  recorded  in  a  series  of  papers 
which  appeared  in  Erdmann's  Journal  fur  Technische  und  (jEcono- 
miache  Ghemie,  during  the  years  of  1826-36;  and  as  thev  are  valu- 
able contributions  to  our  agricultural  literature,  we  will  point  out 


72  THE  FAKMERS'  NOTE-BOOK. — NO.  XXXII. 

the  more  important  of  them,  and  briefly  state  tlie  theoretical  con- 
clusions to  which  they  lead  the  praiseworthy  investigator.  Hap- 
pily he  did  not  confine  his  experiments  to  the  laboratory,  nor  to 
the  practical  tests  of  a  few  flower-pots  or  a  slip  of  garden  land, 
but  conducted  thein  on  a  large  scale  in  a  truly  philosophical  man- 
ner in  the  field.  Although,  we  believe,  he  mistook  the  causes  of 
the  advantages  of  burnt  clay,  his  labours  have  advanced  scientific 
agriculture  in  no  small  degree,  and  contributed  much  to  the  more 
general  application  of  this  valuable  manure.  They  also  afford 
some  data  to  succeeding  investigators,  who  are  happier  in  their 
conclusions.  The  result  at  which  Lampadius  arrived,  oy  numerous 
well  premeditated  and  carefully  executed  experiments,  may  be 
briefly  thus  stated :  Properly  burnt  clay  acts  on  a  variety  of  crops — 
as  on  wheat,  barley,  oats,  green  crops,  and  particularly  on  potatoes — 
as  a  most  valuable  manure.  One  of  his  experiments  will  serve 
sufficiently  for  illustration  ;  and  without  entering  into  further 
details,  it  may  be  observed  that  few  experiments  have  recently  been 
recorded  which  possess  more  intrinsic  value,  and  that  few  men 
were  better  fitted  to  submit  the  alleged  effects  of  burnt  clay  to  a 
severer  test  than  Lampadius.  Not  only  his  extensive  theoretical 
chemical  knowledge  and  practical  acquaintance  with  analysis,  but 
also  his  acquaintance  with  practical  rarm  operations,  his  physiolo- 
gical and  meteorological  knowledge,  his  acute  talent  of  observation, 
adaptation,  circumspection,  and  general  skill  in  devising  plans  and 
carrying  them  out  in  a  truly  philosophical  spirit,  peculiarly  fitted  him 
for  the  task  he  had  undertaken.  We  thus  find  him  testing  the 
results  of  the  laboratory  by  experiments  on  a  small  scale,  and 
these  by  others  in  the  field.  The  physical  characters  of  the  soil 
on  which  the  experiments  were  made  were  carefully  described,  its 
geological  formation  on  which  it  rests  specified,  and  its  chemical 
composition  ascertained  by  analysis  ;  tne  preceding  crops,  fur- 
,  ther,  grown  on  it  for  several  years  back  were  noted  down.  Be- 
sides this,  the  quantity  of  rain  fallen  during  the  season,  the  tem- 
perature, height  of  the  barometer,  and  general  state  of  the  weather, 
the  condition  of  the  crop,  from  the  beginning  of  the  germination  of 
the  seed  to  the  period  of  its  maturity,  were  carefully  recorded.  The 
produce,  in  every  case,  was  ascertained  in  exact  numbers — obtained 
)y  means  of  balance  and  measure ;  and  lastly,  the  composition  of 
he  produce  was  determined  by  analysis,  in  order  to  decide  the  in- 
eriority  or  superiority  of  the  same  crop  grown  with  different 
"*<^nuring  substances.  In  addition  to  all  this,  minutes  were  kept 
^^  all  the  incidents  which  might  have  affected  the  ultimate  results; 
Mul  thus  data  are  supplied  which  render  his  experiments  valuable 
'»'•  all  ages. 

^^e  experiment  which  we  shall  choose  for  an  example  was  made 
ui  exhausted  land,  from  which,  in  1829,  a  crop  of  winter  rye,  and 
a  1830  and  1831  oats,  were  grown.     The  nature  and  composition 
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potatoes,  for  it  was  on  potatoes  he  experimented.      The  potatoes 
were  planted  on  the  Sd  of  May  1832. 

1.  On  the  first  plot  of  the  experimental  field,  28  lb.  of  white  potatoes  were  planted  in 
two  rows,  and  the  ground  manured  with  farm-yard  manure. 

2.  On  the  second,  28  lb.  of  the  same  potatoes  were  planted,  and  the  ground  man- 
ued  with  136  lb.  of  burnt  clay,  and  the  same  quantity  of  manure  as  that  applied  on 
the  first  plot. 

S.  The  third  reeeiyed  130  lb.  of  burnt  clay  only,  and  the  same  quantity  of  pota- 
toes, (28  lb.) 

4.  On  the  fourth  plot,  28  lb.  of  the  same  potatoes  were  grown  without  any  man- 
ure whatCTer. 

The  produce  was  collected  on  the  27th  of  September,  and  gaye — 

1.  278  lb.  of  fall-grown  potatoes,  with  but  few  small  ones.  Some  of  the  larger 
weighed  ^m  5(  to  64  ounces  ;  the  weight  of  most  was  2  to  3  ounces. 

2.  280  lb.  of  equally  good  potatoes.  Some  of  the  larger  weighed  6  to  8  ounces. 
There  were  few  under  1  ounce. 

3.  276  lb.  of  perfectly  matured,  yery  good  potatoes.  Most  were  middle-sized,  of  3 
to  4  ounces  weight,  with  but  few  small  ones. 

4.  127  lb.  only  of  potatoes,  of  a  scarcely  mediocre  quality,  mixed  with  many  small 
ones  which  had  not  come  to  perfection.  The  plants  produced  only  a  few  seeds, 
whereas  the  potato  plants  in  No.  3.  furnished  eyen  a  greater  abundance  of  seed- 
applea  than  those  planted  in  No.  1 . 

In  comparison  with  the  seed-potatoes,  the  produce  of  the  four  plots  was  therefore — 

1.  In  the  field  manured  with  farm-yard  manure,  ten-fold. 

2l  In  the  field  manured  with  farm-yard  manure  and  burnt  clay,  nearly  eleyen-fold. 

3.  In  the  field  manured  with  burnt  clay  only,  nearly  ten-fold. 

4.  In  the  field  without  manure,  only  a  little  more  than  four-fold. 

In  these  experiments,  the  highly  profitable  effects  of  burnt  clay  on  the  potato  crop, 
grown  on  perfectly  exhausted  land,  are  exhibited  in  a  most  convincing  manner. 

Passing  over  the  details  of  the  subsequent  chemical  analyses,  to 
which  not  only  the  tuber,  but  likewise  the  roots,  stem,  leaves,  and 
seeds  of  the  potato  plants  were  subjected  by  Lampadius,  the  fol* 
lowing  are  the  ultimate  results  at  which  he  arrived : — 


•^^ 


a.  Burnt  clay  benefits  the  growth  of  potatoes  on  the  poor  loam  of  the  neighbour- 
hood of  Freiberg  nearly  as  much  as  mixed  animal  and  yegetable  manure,  (common 
farm-yard  manure.) 

b.  The  tubers  of  the  potato  plants  furnish  the  same  quantity  of  starch,  fibre,  and 
water,  whether  they  be  grown  with  farm-yard  manure  or  with  burnt  clay. 

c.  The  seed-apples,  roots,  stems,  tubers,  and  leaves  of  the  potato  plants,  contain  the 
same  inorganic  constituents,  and  in  the  same  relative  proportions,  when  grown  with 
bomt  clay  or  with  farm-yard  manure. 

d.  The  amount  of  inorganic  matters  in  the  different  parts  of  the  potato  plants  dif- 
fer very  considerably. 

In  order  to  give  an  idea  of  the  spirited  manner  in  which  Lam- 
padius  carried  out  similar  experiments,  I  would  draw  the  attention 
of  the  reader  to  the  fact  that,  in  the  same  year,  this  indefatigable 
philosopher  tested  the  effects  of  burnt  clay  on  no  less  than  twenty 
different  crops,  in  a  manner  which  proved  forcibly  the  economic 
value  of  this  kind  of  manure.  He  further  caused  many  farmers 
to  try  experiments  with  burnt  clay  on  a  lar^e  scale,  and  had  the 
satisfaction  to  see  his  own  experiments  confirmed  by  the  experi- 
ence of  many  practical  farmers.  So  successful,  indeed,  were  nearly 
all  his  experiments,  and  so  much  the  interest  of  the  agricultural 
community  of  Germany  excited  by  Lampadius'^s  labours,  that,  by 
command  of  the  Government,  public  establishments  were  erected 


74  THE  farmers'  note-book. — NO.  XXXII. 

in  various  parts  of  the  country  for  the  purpose  of  supplying  far- 
mers, at  a  cheap  rate,  with  properly  burnt  and  finely  powdered 
clay. 

The  crops  which  were  benefited  most  by  the  application  of  burnt 
clay,  next  to  potatoes,  were  ascertained  by  Lampadius  to  be  peas,  kohl- 
rabi, carrots,  beetroot,  clover,  oats,  rye,  and  wheat.  Less  favour- 
able he  found  its  use  as  a  top-dressing  for  pasture  land.  It  is 
worthy  of  remark  that  the  good  efiects  of  burnt  clay  were  observed 
on  beans,  kohl-rabi,  and  carrots,  after  the  third  year,  without  re- 
ceiving any  additional  manure. 

Having  thus  shown  on  what  grounds  Lampadius  recommended 
the  more  general  use  of  burnt  clay,  we  shall  now  endeavour  to 
collect  from  his  extensive  papers  the  theories  he  advanced  to 
account  for  these  extraordinary  and  interesting  effects. 

At  first  he  appears  to  be  inclined  to  ascribe  to  humate  of  alumina, 
which  according  to  him  is  formed  in  the  soil,  a  highly  beneficial 
action  on  vegetation,  and  hints  that  burnt  clay  would  fail  in  its 
effects  when  the  soil  was  exhausted  of  humus ;  but  having  soon 
after  found  that  burnt  clay  in  soil  destitute  of  humus  produced, 
nevertheless,  unmistakeable  effects,  he  soon  gave  up  this  theory, 
and  next  explained  the  effect,  by  saying  that  clay  in  burning 
undergoes  some  peculiar  unexplained  changes,  by  which  changes 
the  manuring  substances  in  clay  are  rendered  available  to  plants* 
It  will  be  observed  that  this  explanation  amounts  to  little  more 
than  stating  the  fact  in  other  terms.  Indeed,  the  modified  and 
varied  opinions  Lampadius  entertained  afterwards  on  this  subject 
clearly  snow  how  little  satisfied  he  was  with  this  theory.  As  the 
probable  causes  of  the  effects  of  burnt  clay,  he  mentions  in 
1833  :— 

a.  The  changes  in  the  state  of  aggregation  clay  ondergoes  in  burning. 

6.  The  decomposition  of  the  hydrates  occurring  in  clay. 

c.  The  changes  which  the  earthy  substances  of  the  clay  undergo  in  baming,  which 

changes  render  them  more  soluble  in  the  humic  acids  of  the  soil. 

d.  The  higher  state  of  oxidation  of  the  oxides  of  iron  and  manganese  produced 

in  burning  clay. 

e.  The  production  of  a  larger  quantity  of  soluble  sulphates,  phosphates,  and  hydro- 

chlorates,  which,  previous  to  burning,  occur  in  a  more  fixed  state  in  clay. 
/.  The  absorption  of  light  and  heat  by  burnt  clay. 

7.  According  to  Dr  Spreogel,  the  formation  of  ammonia  in  burnt  clay. 

Several  of  these  opinions  were  abandoned  by  Lampadius,  who, 
n  1834,  ascribes  the  effects  of  burnt  clay  to  the  following 
"auses : — 

1.)  To  the  inorganic  constituent  parts  of  unbumt  and  burnt  clay,  which  are 
essential  to  the  growth  of  cultivated  plants. 

2.^  ^^ese  constituents  are  rendered  more  soluble,  in  various  ways,  in  moderately 

urnt  clay.    Unbumt  clay  gave  0.20  soluble  matters;  moderately  burnt  day, 

1.30  soluble  salts.    Humic  acid  dissolves  likewise  silicate  of  alumina,  and 

he  other  constituents  of  clay,  more  readily  when  clay  has  been  previoasly 

>umt. 

'!,«  p-"*'-'ide  of  iron  in  the  clay  takes  up  more  oxygen  in  burning,  and  be- 
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OB  Tegetation,  whilst  protoxide  of  iron  is  rather  injorioas  to  many  yege- 
tables. 
(4.)  In  bamt  clay,  ammonia  is  formed  when  exposed  to  the  atmosphere  in  a 
moist  state. 

In  his  last  concluding  paper  on  this  subject,  Lampadius  advanced 
fioallj  the  following  theories  : — 

a.  Plants  are  supplied  by  burnt  clay  with  humates  of  alumina  and  silica. 

&.  Id  burnt  clay,  exposed  to  moist  atmospheric  air,  ammonia,  which  is  beneficial 

to  yegetation,  is  formed  according  to  his  own,  SprengeFs,  and  Kersten's  obser- 

▼ations. 
e.  According  to  Zierl,  accessory  constituents  of  clay,  as  phosphoric  acid  and  pot- 

ish,  contribute  to  the  fertilising  effects  of  burnt  clay. 

These,  then,  are  the  theoretical  opinions  advanced  by  Lainpa* 
dius,  and  we  shall  see  presently  how  far  they  are  consistent  with 
the  present  state  of  science ;  but,  in  order  to  avoid  repetition,  we 
shall  first  briefly  state  the  opinions  of  others  who  have  written  on 
the  subject,  and  shall  then  submit  the  various  theories,  which  all 
more  or  less  agree  with  Lampadius,  to  a  short  review. 

Karl  Kersten,  who  analysed  a  sample  of  clay,  both  in  its  natu- 
ral state  and  burnt,  could  detect  no  material  diflerence  in  the 
composition  of  the  burnt  and  the  natural  clay.  The  only  difi*er- 
ence  which  he  points  out  consists  in  a  slightly  greater  amount  of 
soluble  matter — the  amount  of  soluble  substances  in  the  natural 
clay  being  0.20 ;  in  the  burnt,  0.30.  On  so  small  a  difi*erence  no 
theoretical  speculation  can  be  built,  inasmuch  as  the  unavoidable 
errors  in  good  analyses  fall  between  these  limits.  Kersten  likewise 
observed  the  formation  of  ammonia  in  burnt  clay  which  had  been 
exposed  to  the  atmosphere  for  some  time,  and  inclines  to  ascribe 
to  the  latter  the  chief  fertilising  effects  of  burnt  clay.  No  men- 
tion is  made  of  the  presence  of  ammonia  in  the  natural  clay. 

Professor  Kastner  thinks  clay,  when  burnt,  absorbs  light,  which 
being  given  off  again  in  the  soil,  exercises  a  beneficial  effect  on 
Tegetation;  but  as  his  theory  is  founded  on  no  experimental 
proof,  we  can  dismiss  it  without  any  further  inquiry  into  the  pro- 
bability of  the  explanation  he  has  given. 

Dr  Sprengers  extensive  researches  on  a  multitude  of  chemico- 
agricultural  subjects — amongst  others,  on  the  causes  of  the  benefi- 
cial effects  of  burnt  clay — are  valuable  contributions  to  scientific 
agriculture.  The  theory  which  he  first  advanced  enjoyed  the 
approbation  of  many  of  his  contemporaries,  and  is  partly  still 
entertained  by  no  less  an  authority  than  Liebig,  and  other 
eminent  chemists  of  the  present  day.  This  theory  is  generally 
called  the  ammonia-theory.  According  to  it,  the  chief  fertilising 
agent  in  burnt  clay  is  ammonia,  which  Sprengel  supposes  to  be 
formed  in  burnt  clay  under  the  influence  of  protoxide  of  iron,  from 
the  elements  of  water  and  atmospheric  air,  and  which,  according 
to  Liebig  and  others,  exists  ready  formed  in  the  atmosphere, 
whence  it  is  simply  absorbed  by  the  clay.     The  clay  being  mo 
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porous  after  burning,  thej  suppose  absorbs  more  ammonia,  and 
acts,  consequently,  more  benelScial  on  vegetation  than  unburnt. 

At  first  Sprengel  attributed  the  efi^ects  of  burnt  clay  to  the  cir- 
cumstance that,  in  burning,  the  protoxide  of  iron,  existmg  in  many 
natural  clays,  is  changed  mto  peroxide,  which  he  considers  to  be 
more  beneficial  to  vegetation  than  the  protoxide.  Spreugers 
second  explanation  entirely  contradicts  this  statement,  inasmuch 
as,  according  to  it,  during  the  burning  process  the  peroxide  of  iron 
in  clays  is  changed  into  protoxide — to  which  now  ne  ascribes  the 
greatest  importance,  as  being  the  chief  agent  in  the  formation  of 
ammonia  in  burnt  clay ;  for,  in  slightly l)urnt  clay,  protoxide  of 
iron  is  always  present ;  and,  as  it  has  been  ascertained  by  Haus- 
mann  and  others,  ammonia  is  formed  when  protoxide  of  iron, 
moistened  with  water,  is  kept  in  contact  with  nitrogen.  Sprengel 
explains  the  beneficial  action  of  burnt  clay  by  the  formation  of 
ammonia,  which  is  generated  in  it  in  the  following  manner : — The 
protoxide  of  iron,  of  which  burnt  clay  usually  contains  more  than 
unburnt  clay,  when  exposed  to  the  atmosphere  in  a  moist  state,  is 
converted  into  peroxide  by  the  oxygen  of  the  water ;  the  hydrogen 
of  the  decomposed  water,  in  the  moment  of  its  liberation,  unites 
with  the  free  nitrogen  of  the  atmosphere  to  ammonia,  which  is 
retained  by  the  huinic  acids  present  in  all  cultivated  plants. 
According  to  SprengePs  views,  the  more  protoxide  of  iron  clay 
after  burning  contains,  the  more  certain  it  will  appear  in  its  effects, 
because  more  ammonia  will  be  formed :  burnt  clay  will  cease  to 
exhibit  the  same  fertilising  effects  when  all  the  protoxide  of  iron 
has  become  changed  by  oxidation  into  peroxide,  because  then  no 
more  ammonia  can  be  formed.  This  is  the  case  in  overbumt  clay, 
which  contains  peroxide  of  iron  onlv,  and  no  protoxide :  overbumt 
clay  thus  exercises  no  beneficial  effects  on  vegetation,  because  no 
ammonia  is  formed  in  it  on  exposure  to  the  air. 

So  much  for  SprengeFs  theory.  The  ammonia,  then,  which  in 
burnt  clay  is  formed  during  the  oxidation  of  the  protoxide  of  iron, 
Sprengel  considers  as  the  chief  cause  of  action  of  burnt  clay;  at 
the  same  time  he  ascribes  to  the  necessary  constituents  of  clay,  as 
potash,  soda,  lime,  magnesia,  &c.,  some  influence  in  promoting  the 
growth  of  plants ;  and  agrees  likewise  with  Lampadius'*s  opinion, 
'.hat  humate  of  alumina,  which  he  considers  an  important  sub- 
itance  in  the  vegetable  processes,  is  more  readily  produced  in  burnt 
f'av  than  in  unburnt. 

The  recent  analyses  of  the  ashes  of  most  cultivated  plants  have 
«down  the  entire  absence  of  alumina  in  plants ;  Lampadius  and 
SprengeFs  theory  concerning  the  action  of  humate  of  alumina, 
'^erefore,  falls  to  the  ground.  That  ammonia  exists  in  burnt  clay 
iprengel  has  demonstrated,  by  heating  clay,  free  from  organic 
TTiof^Ars;  exposing  the  same,  in  a  moist  state,  for  three  days  to  the 

nuci»^^'»'e;  and  after  that  time  heating  the  clay  in  a  retort,  to 
,/iini         y^*^  'o    ^ap  5if>«?/».}i<»i'    -in^^^ir  V'T   i'«^f-'»'-  a^idulatod  with 
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hydrochloric  acid.     On  evaporation  of  the  liquid  in  the  receiver, 
ustinct  crystals  of  sal-ammoniac  were  left  behind  in  the  basin  in 
which  the  uqaid  was  evaporated.     The  repetition  of  this  experi- 
ment gave  me  the  same  result.   However,  Sprengel  erred  in  think- 
ing that  ammonia  is  formed  onlv  in  those  clays  which  contain 
protoxide  of  iron,  for  I  have  found  tliat  in  clay  which  contains  not 
I  trace  of  protoxide  of  iron,  ammonia  is  found  after  exposure  to 
the  atmosphere  for  some  time.    It  cannot  be  denied  that  protoxide 
of  iron,  in  contact  with  moisture  and  atmospheric  air,  gives  rise  to 
the  formation  of  ammonia ;  but  the  proof  that  in  burnt  clay  a 
greater  quantity  of  ammonia  is  found,  because  it  contains,  as 
Sprengel  supposes,  more  protoxide  of  iron,  he  has  not  furnished ; 
and  his  theory  loses  much  in  probability,  by  the  consideration 
that  ammonia  is  found  in  clay  containing  only  peroxide  of  iron ; 
and  further,  that  certain  blue  clays,  in  their  natural  state,  contain 
protoxide  of  iron  in  preference,  with  but  little  peroxide.     If  it  was 
true  that  the  ammonia  is  the  chief  cause  of  the  effects  of  burnt 
day,  and  that  it  is  formed  in  clay  under  the  influence  of  pro- 
toxide of  iron,  from  water  and  atmospheric  air,  these  blue  clays 
ought  to  possess  the  same  effects  as  burnt  clay,  or  exhibit  even 
CTeater  fertilising  effects  than  most  burnt  clays.     The  contrary, 
however,  is  the  case.     Sprengel  appears  to  have  felt  the  difficulty 
which  presents  itself  in  explaining  why  certain  blue  clays,  which 
contain  a  large  quantity  of  protoxide  of  iron,  do  not  act  so  benelicially 
as  burnt  clavs,  containing  much  less  protoxide ;  and  he  endeavours 
to  meet  it,  by  a  reference  to  the  changes  which  protoxide  of  iron 
undergoes  during  heating.    He  says,  in  unbumt  clay,  protoxide  of 
iron  occurs  in  a  state.of  hydrate ;  on  burning,  it  is  changed  into 
anhydrous  protoxide,  in  which  state  it  possesses  the  greatest  gal- 
vanic energy,  in  consequence  of  which  a  larger  decomposition  of 
water,  and  also  niore  considerable  formation  of  ammonia,  results. 
This  explanation,  probable  as  it  may  appear  at  first  sight,  never- 
theless wants  the  only  proof  on  which  any  explanation  can  be 
founded — ^namely,  direct  experiment — and  amounts,  therefore,  to 
nothing  more  than  explaining  one  difficulty  by  assuming  another. 
For  my  own  part,  I  cannot  see  why  anhydrous  protoxide  of  iron 
should  be  in  a  state  of  greater  galvanic  energy,  and  consequently 
produce  more  ammonia  than  the  hydi*ated   protoxide;    and  as 
Sprengel  has  not  shown,  by  direct  experiment,  that  this  is  really 
the  case,  the  difficulty  which  presents  itself  to  his  ammonia-theory 
in  certain  blue  clays  cannot  be  said  to  be  removed.     We  shall  see 
hereafter  that  ammonia,  which  is  found  in  burnt  clay,  indeed  con- 
tributes to  the  general  effect  of  the  ^ame;  but  we  shall  likewise  see 
that  it  is  not  the  chief  cause.     The  part  ammonia  plays  in  pro- 
ducing these  effects  will  be  discussed  afterwards. 

It  is  now  time  to  allude  to  the  opinions  which  Professor  Zierl 
entertained  respecting  the  causes  of  the  influence  of  burnt  clay. 
Unlike  Lampadius,  Kersten,  and  Sprengel,  he  considers  the  acci- 
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dental  constituents  of  agricultural  clays  as  the  chief  causes  of  the 
fertilising  effects  of  burnt  clay.  Without  giving  any  experimental 
support  to  his  theory,  he  reasons,  with  much  probability,  by  analogy, 
that  some  of  these  accessory  constituents  of  clay,  particularly 
potash,  soda,  lime,  and  magnesia,  are  rendered  more  soluble  in 
the  process  of  burning.  To  this  circumstance  he  ascribes  the  chief 
causes  of  the  effects  of  burnt  clay.  It  is  curious  that  his  theory, 
set  forth  with  much  perspicuity  and  ingenuity,  was  by  no  means 
generally  well  received  at  the  time  of  its  publication.  Nevertheless, 
ZierFs  theory  seems  to  me  the  most  rational  of  all  the  theories 
which  have  been  advanced.  Without  a  previous  knowledge  of 
Zierfs  paper,  or  the  causes  of  the  effects  of  burnt  clay,  I  have 
formed  a  theory  which,  in  many  respects,  agrees  with  his ;  and 
when  I  shall  bring  forward  the  facts  by  which  I  hope  to  support 
my  theory,  1  shall  point  out  the  importance  of  Professor  Zierl's 
speculations,  which,  unfortunately  for  him,  were  not  borne  out  by 
any  testimony  or  experiment. 

It  now  remains  for  me  only  to  say  a  few  words  about  the  opinion 
which  Professor  Hermbstadt  advanced  in  a  paper,  which  appeared 
in  ErdmanrCa  Journal  for  1 833,  vol.  i.  p.  45,  concerning  the  effects 
of  burnt  clay.  His  views  on  the  use  of  inorganic  constituents  of 
the  soil  to  plants  are  so  entirely  at  variance  with  the  generally 
accepted  opinions  of  chemists  and  physiologists,  that  the  endeavour 
to  refute  them  might  appear  as  a  waste  of  words  and  of  time. 
The  same  remark  applies  to  his  views  concerning  the  effects  of 
burnt  clay  ;  and  we  shall,  therefore,  only  mention,  that  Professor 
Hermbstadt  refers  the  active  principle  of  burnt  clay  entirely  to  the 
organic  matters  which  have  not  been  destroyed  by  the  fire.  For 
obvious  reasons,  he  is  no  advocate  of  the  use  of  burnt  clay ;  and, 
although  Lampadius'^s,  and  many  other  practical  experiments,  were 
published  in  1833,  he  prophesies  a  total  failure  to  Qeneral  Beatson^s 
recommendations.  Inconsistent  as  his  own  views  were  with  the 
state  of  science  in  1833,  he  charges  Greneral  Beatson  with  ignorance 
of  the  first  principles  of  the  theory  of  manures,  and  this  in  terms 
which  cannot  be  too  highly  deprecated.  Ought  not  his  example  to 
make  us  more  charitably  inclined  towards  the  opinions  of  others — 
more  guarded  and  milder  in  our  expressions,  and  less  confident  and 
logmatic  in  propounding  our  own  views  ? 

From  these  i:emarks  the  reader  will  perceive  that  none  of  the 

^bove-mentioned    theories    explains    satisfactorily   the    cause    of 

he  decidedly  beneficial  effects  of  burnt  clay;    that  SprengePs, 

,ompp/^--irS  and  Kersten's  theory,  concerning  the  use  of  ammonia, 

^UM  ih      ■     -i^ed  ammonia-theory  of  Liebig,  are  open  to  serious 

^'  — *  '»**hermore,  none  explains  in  the  least  why  certain 

ite  'L'-'iiij  burnt,  act  more  beneficially  than  others,  and 

-^^^  -    -»s  are  which  explain   the  failures  attending  the 

,   .t»^,  vf--  ^nrnt  clay. 

^r^'^     •••;  "••»«*s  ««^nd  **orr''»nlfnr<^l  c^'^priJfifq  hq^Ye adopted 
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Liebig^s  views  respecting  the  nature  of  the  action  of  burnt  clay, 
or  consider  the  action  to  be  entirely  dependant  on  the  altered 
physical   state  which  clay  after  burning  presents.       Of  recent 
writers  on  the  subject,  Professor  Johnston,  however,  entertains 
nuch  more  rational  and  wider  views  than  any  of  his  predecessors. 
Giving  all  due  importance  to  the  mechanical  effects  of  burning 
opon  clay.    Professor  Johnston,   in   an   excellent   paper   in   his 
Experimental  AgricuUure^   p.   254,  shows    that    the   mechanical 
eflfects  of  burning  upon  a  clay  are  insufficient  to  explain  the  bene- 
ficial action  of  burnt  clay,  and  demonstrates  experimentally  that 
the  chemical  changes  produced  in  burning  are  of  even  a  greater 
importance  than  the  mechanical.     ^^  These  chemical  changes,^'  the 
learned  Professor  says,  ^'  are  of  such  a  kind  as  to  render  the 
eonstituents  of  the  clay  more  soluble — that  is,  soluble  to  a  greater 
extent  than  before  the  burning — both  in  water  and  in  acids."    He 
further  found  by  analysis,  that   by  over-burning,  now  changes 
among  the  constituents  of  the  clay  take  place,  by  which  they  are 
again  rendered  less  soluble  than  when  slightly  burnt.    The  soluble 
matter  consisted  of  potash,  soda,  lime,  magnesia,  chlorine,  sulphuric 
acid,  silica.    The  relative  proportion  of  these  substances,  however, 
is  not  stated  in  the  above-mentioned  work,  from  which  I  infer 
that  the  nature  of  the  soluble  matters  has  been  examined  by 
Professor  Johnston  only  qualitatively. 

By  my  own  experiments,  1  am  enabled  to  confirm  Kersten's  and 
Johnston'*s  observations  of  the  greater  solubility  of  burnt  clay, 
and  the  observation  of  Johnston,  that  clay  again  becomes  less 
soluble  on  over-buruing.  In  addition  to  this,  the  quantitative 
analyses  of  a  clay,  burnt  in  three  different  modes,  has  given  me 
results  which  will  throw  considerable  light  on  the  causes  of  the 
action  of  burnt  clay.  The  mere  fact  that  clay  becomes  more 
soluble  in  water  and  acids,  appears  to  me  insufficient  to  explain  the 
beneficial  effects  of  burnt  clay  ;  for  it  is  quite  possible  that  alumina, 
oxide  of  iron,  or  any  other  unimportant  element  of  clay,  of  which 
most  soils  contain  already  sufficient  quantities,  is  rendered  soluble. 
It  is  evident  that  the  greater  solubility  of  any  of  such  substances 
would  increase  the  quantity  of  soluble  matter,  without  adding 
uiything  to  the  aggregate  fertilising  effects  of  burnt  clay.  Pure 
pipe-clay,  slightly  burnt,  is  indeed  more  soluble  in  acids  than 
the  unbumt  clay.  Sulphuric  acid  decomposes  moderately  burnt  clay, 
and  dissolves,  on  boiling,  a//  alumina,  leaving  the  silica,  with  which 
the  latter  was  combined,  behind,  whereas  concentrated  sulphuric 
acid  has  but  little  action  on  clay  in  the  unburn t  state.  The  greater 
solubility  of  burnt  clay  in  itself,  then,  is  insufficient  to  account  for 
the  effects  of  burnt  clay.  But  this  objection  stands  no  longer  in 
our  way,  since  we  are  in  a  position  to  show  that,  in  burning,  one  of 
the  most  important  fertilising  substances  which  is  found  in  clay,  if 
not  the  moH  important  of  all,  is  rendered  more  soluble.* 

*  Want  of  space  obliges  as  to  postpone  the  remainder  of  this  interesting  paper 
the  next  number. — Editor. 
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{Continued  from  page  646  of  last  volume.) 

We  now  propose  giving  a  short  account  of  cofFee-planting,  coffee 
being  one  of  the  chief  productions  of  the  island  of  Ceylon.  The 
priests,  and  other  men  of  learning  among  the  Cingalese,  affirm 
that  coffee  is  indigenous  in  the  island,  and  that  their  ancient 
records  make  mention  of  the  natives  having  made  use  of  a  decoc- 
tion from  the  berry  from  time  immemorial.  However  that  may 
be,  it  is  certain  that  coffee  has  grown  wild  on  the  island  from  a 
very  early  period.  So  much  for  what  is  called  native  coffee.  The 
cultivated  or  plantation  coffee  is  said,  by  more  than  one  author, 
to  have  been  introduced  into  the  island,  early  in  the  eighteenth 
century,  by  the  Dutch,  who  caused  seedlings  to  be  brought  thither 
from  Mocha.  But  this  either  wants  confirmation,  or  the  cultiva- 
tion must  have  been  confined  to  some  few  small  spots ;  and  the 
generally  received  belief  now  is,  that  it  was  not  until  the  adminis- 
tration of  Sir  Edward  Barnes,  who  was  made  Governor  in  1824, 
that  the  earliest  estates  were  formed  by  him  and  some  of  the  civil 
servants  of  Government.  It  was  not,  however,  till  the  year  1837 
that  the  cultivation  of  coffee  began  to  be  prosecuted  with  vigour ; 
but  from  that  period  to  the  present  time  it  has  rapidly  extended, 
and  the  produce  has  increased,  since  the  year  1840,  from  about 
300,000  cwts.  to  250,000  cwts.  in  1849. 

The  quality  of  the  coffee  is  much  improved  by  cultivation,  and 
plantation  coffee  brings  a  much  higher  price  than  native ;  but 
notwithstanding  of  this,  coffee  planting  nas  not  generally  been 
found  to  be  a  lucrative  employment.  Ihis  is  partly  owing  to  the 
extravagance  that  has  prevailed  in  forming  plantations — an  extra- 
vagance to  which  the  high  price  coffee  sometimes  brings  has  led ; 
but  the  price,  as  well  as  the  quality,  bein^  very  variable,  it  is  diffi- 
cult to  make  any  estimate  that  can  be  relied  on  of  the  return  that 
may  be  expected.  At  the  time  we  write,  the  price  varies  from 
40s.  to  72s.,  according  to  quality;  but  it  sometimes  rises  as  high 
as  from  60s.  to  J  20s.  Coffee  must  therefore  be  considered  as  a 
speculative  article ;  at  the  same  time,  we  believe  that  coffee  estateer, 
t  formed  with  economy  and  conducted  with  prudence,  will  make 
^  fair  return  on  an  averai^e  of  years. 

Coffee  requires  a  good  but  not  a  very  rich  soil ;  for  if  the  soil  be 

00  rich,  the  coffee  is  harsh  and  coarse.    It  is  grown  chiefly  in  the 

'A'ltral  provinces  of  the  island,  on  the  slopes  of  the  mountains, 

id  the  best  qualities  are  produced  at  high  elevations  of  from 

''^OO  to  5000  feet  above  the  level  of  the  sea.      It  is  a  complete 

■••stake,  however,  to  suppose,  as  many  have  done,  that  the  soil  on 

hese  mountains  is  rich,  for  it  is  generally  quite  the  contrary.     It 

-^  quite  imr  ^-^jible  also  to  ascertain,  from  the  nature  of  the  soil, 

^a*  may  u»    '>a  chances  of  success,  for  it  is  not  uncommon  to  see 

.   il^nfnt  ;i'^«  -  *o  -^^^c^  -^fVio-    mio  of  "vbicb  is  healthy  and 
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beaatifnl,  yielding  an  abundant  harvest,  while  the  other,  formed 
on  the  same  plan,  and  with  the  same  care,  has  proved  an  entire 
failure,  vermin  having  attacked  the  roots  of  the  plants,  or  insects 
settled  on  the  young  shoots,  or  not  nufrequently  from  some  cause 
quite  inexplicable.      The  earth,  too,  soon  loses  its  fertile  proper- 
ties, as  the  coffee  plant  is  not  long  of  exhausting  the  productive 
quality  of  the  soil,  for  which  reason  planters  are  now  being  driven 
to  the  use  of  manure.      The  vegetable  mould,  produced  by  the 
droppings  from  the  trees  of  the  forests,  which  for  thousands  of 
years  have  arisen  from  time  to  time,  and  then  died  a  natural  death, 
is  in  some  places  very  deep,  especially  in  the  hollows,  where  it  has 
accumulated  from  having  been  washed  down  from  the  rocky  ground 
above.      It  is  difficult  to  say  how  long  the  enriching  influence  of 
such  a  soil  may  last;  but  there  are  some  estates,  from  ten  to  fifteen 
years  old,  which  have  as  yet  had  no  manuring  except  the  rotten 
pulp  of  the  coffee  and  the  weeds  that  have  grown  on  the  land ; 
while  others,  not  more  than  five  or  six,  will  not  continue  to  thrive 
without  it.    About  the  best  manure  is  the  pulp  of  the  coffee  itself, 
mixed  with  a  little  lime ;  but  the  quantity  of  manure  thus  pro- 
cured is  necessarily  very  limited.     AH  imported  manures,  such  as 
guano  and  bone-dust,  are,  we  fear,  too  expensive  to  pay.    Planters 
are  determined  to  make  the  trial,  however,  and  bones  have  been 
sent  for  from  New  South  Wales.      One  intelligent  and  enterpris- 
ing planter  intends  trying  the  experiment  of  putting  a  few  pieces 
into  each  hole  at  the  time  he  plants  his  new  clearing.      This  de- 
scription of  manure  takes  a  long  time  to  decay,  and  will  continue 
giving  out  its  virtues  for  a  lengthened  period.     Upon  the  whole, 
there  is  little  doubt  that  keeping  cattle  tor  the  sake  of  their  man- 
ure is  the  best  plan.     This,  nowever,  can  only  be  done  cheaply  by 
estates  which  nave  grass-land  adjoining.      If  grass  has  to  be 
grown,  and  the  cattle  stall-fed,  it  can  scarcely  be  expected  to  pay. 
The  cattle  also  are  liable  to  disease,  and  suffer  from  the  excessive 
moisture  of  the  mountain  climate,  as  well  as  from  leeches,  which 
abound  in  the  rainy  season.      In  stiff  soil,  the  manure  is  applied 
bv  digging  a  trench  about  a  foot  deep,  in  a  semicircular  form,  on 
the  upper  side  of  the  tree,  and  mixing  the  manure  and  soil ;  but 
on  a  tree  soil,  and  on  comparatively  flat  land,  it  is  sufficient  merely 
to  scatter  it  over  the  surface.     We  are  inclined  to  think  that  peo- 
ple expect  a  fi[ood  deal  more  from  manuring  than  can  really  be 
obtained ;  and  we  doubt  very  much  if  it  will  pay  in  any  circum- 
stances but  those  we  have  alreadv  mentioned,  where  there  is  pas- 
ture for  cattle.      Thatching  the  land  with  ^rass  has  been  tried, 
with    complete  success.      It  keeps   down   the   weeds   for  many 
months,  and,  gradually  decaying,  manures  the  land.     But  this,  of 
course,  can  only  be  done  where  grass  is  near  and  abundant ;  in 
which  case,  independent  of  the  good  it  mav  do  as  manure,  it  is 
perhaps  cheaper  than  weeding  where  the  land  is  foul. 
The  first  process  in  the  forming  of  a  plantation  is  the  clearii 
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of  the  jungle,  which  is  both  a  carious  and  a  novel  spectacle  to  the 
stranger.     The  only  land  found  to  be  suitable  is  forest  land.    The 
first  operation  is  therefore  to  fell  the  timber.      This  is  done  by 
notching  the  trees  with  hatchets,  about  half  or  two-thirds  through, 
near  to  the  ground,  beginning  at  the  bottom  of  the  slope  to  be 
cleared,  and  working  upwards.     When  the  hewers  have  arrived  at 
the  top  of  the  ground  intended  to  be  planted,  the  highest  line  of 
trees  is  completely  felled;   and  falling  upon  those  immediately 
below,  carry  them  with  a  crash  to  the  ground ;  and  the  falling 
mass,  increasing  in  weight  and  impetus  as  it  descends,  rapidly 
clears     the    whole    extent    of   the    growing    forest,    previously 
prepared   by   the  hatchet.      This   work  of  destruction   is   done 
m   the    dry    season,   and    the    felled    timber    is    then    burned 
and  reduced  to  ashes.     After  burning,  if  a  good  fire  has  fortu- 
nately been   obtained,   very    little    lopping    is    required.       The 
trunks    of    the   trees   are   merely   charred    by   the    fire   of   the 
underwood  and  branches,  and  are  left  on  the  ground  that  they 
may  prove  a  shelter  from  the  wind   to  the  young  plants ;  and, 
decaying  by  degrees,  they  enrich  the  soil.     It  was  formerly  the 
custom  to  leave  large  forest  trees  here  and  there  in  coffee  planta- 
tions, with  the  view  of  protection ;  but  it  has  not  been  found  to 
answer  the  end,  and  is  now  almost  universally  discontinued.     The 
fires  are  tremendous,  and  present  an  imposing  spectacle  among 
the  mountains.      If  a  breeze  should   spring   up,  great  damage 
ensues  to  the  neighbouring  plantations  ;  and  we  nave  known  con- 
siderable portions  of  coffee  estates  set  fire  to  by  the  flying  sparks^ 
and  destroyed  at  least  for  a  season.     After  the  burning  of  the 
timber,  and  the  consequent  scattering  of  the  ashes,  the  ground 
requires  no  other  preparation  before  planting,  which  is  usually 
done  in  the  rainy  season — the  seedlings  having  either  been  pre- 
viously raised  in  a  nursery  by  the  planter  himself,  or  purchased. 
When  all  the  timber  you  wish  to  burn .  is  consumed,  you  take  a 
lon^  line,  marked,  say  at  6  feet  apart,  with  pieces  of  white  or  red 
cloth,  a  coolie  being  stationed  at  each  end  of  the  line,  stretching  it 
tight  along.     A  third  coolie  carries  a  basketful  of  pickets,  say 
18  inches  in  length ;  and,  at  each  mark  in  the  line,  sticks  one  of 
these  into  the  ground.      When  every  mark  has  had  its  picket 
stuck  in,  the  line  is  moved  6  feet  further  on,  the  requisite  length 
having  been  measured  by  the  coolie  at  each  end,  who  carries  a 
pole  for  the  purpose ;  and  thus  they  move  on  till  the  whole  ground 
IS  picketed,  as  it  is  called.     The  coolies  are  then  furnished  with  a 
broad  large  hoe  and  a  crow-bar,  pointed  at  one  end,  and  spade- 
shaped  at  the  other,  and  with  these  they  commence  holing  at  each 
picket.     A  good  size  for  holes  is  about  20  inches  deep  oy  18  in 
diameter ;  and  if  the  ground  is  not  rocky,  a  good  coolie  ought  to 
make  from  forty  to  fitly  of  these  in  a  day.     Afterwards,  when 
the  rains  at  the  end  of  May  fall  — at  which  time  the   S.W. 
monsoon  sets  in — ^these  holes  are  filled  up  loosely  with  the  rich 
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vegetable  soil  from  the  snr&ce  at  the  time  of  planting,  and  firmly 
trod  down  by  the  unshod  foot  of  the  coolie.  A  young  plantation 
at  this  stage  is  a  desolate  enough  sight;  the  more  so  if  dry 
weather  follows  the  planting,  when  the  poor  seedlings  droop  their 
heads,  looking  very  disconsolate,  and  causing  many  anxious 
thoughts  to  cross  the  planter^s  mind ;  but  with  fresh  plants 
newly  taken  out  of  the  nursery,  after  they  have  had  a  few  days^ 
nun,  little  is  to  be  feared.  There  is  no  thinning  after  planting ; 
but  at  three  or  four  years  the  branches  touch  each  other,  when  the 
whole  ground,  especially  in  March  when  the  blossom  comes  out, 

(presents  a  most  beautiful  appearance.  The  blossom  is  very  much 
ike  the  flower  of  the  jasmine,  having  five  petals,  and  the  colour 
white.  During  the  years  before  the  coffee-bush  bears,  there  is 
little  pruning,  except  by  the  hand,  such  as  plucking  the  suckers 
off,  wnich  a  vigorous  plant  throws  out  in  great  quantities  near  the 
top.  The  leaf  of  the  coffee  bush  is  of  a  dark  rich  green,  and  as 
like  as  can  well  be  imagined  to  the  laurel  leaf.  It  is  perhaps  the 
most  symmetrical  of  trees — some  might  think  formal,  two  branches 
springing  from  the  stem  directly  opposite  each  other,  and  again 
other  two  at  right  angles  to  these,  and  always  at  equal  distances 
from  each  other,  the  branches  being  quite  straight,  and  inclining 
upwards,  and  becoming  shorter,  as  a  matter  of  course,  as  they 
approach  towards  the  top  of  the  stem.  Just  before  the  picking 
season,  when  the  whole  bush  is  clothed  with  the  richest  green 
foliage,  when  the  fruit  is  ripe  and  pulpy  like  the  cherry,  which  it 
exactly  resembles  both  in  colour  and  size — and  is,  indeed,  in  this 
state  called  cherry  coffee — the  sight  is  one  of  extreme  beauty,  and 
well  worth  witnessing.  An  estate  ought  to  be  weeded  once  a 
month,  especially  till  the  coffee  gets  well  up  and  covers  the  ground, 
after  which  it  is  not  of  so  much  consequence,  for  the  weeds  will 
not  come  up  so  fast  in  the  shade.  Weeding  is  a  heavy  item  in 
the  expense,  but  it  varies  very  much  in  different  estates.  Some 
have  reduced  it  as  low  as  £1  a-year  per  acre,  while  others  pay  as 
high  as  £3.  For,  in  a  moist  and  hot  climate  like  Ceylon,  the 
swiftness  of  vegetation  is  such  as  can  scarcely  be  believed  by  those 
who  have  not  witnessed  it.  If  the  weeds  are  allowed  to  blossom 
or  flower,  every  puff  of  air  blows  the  ripened  seed  on  its  wings ;  and 
the  seed  of  the  worst  species  of  weed  known  there  being  somewhat 
analagous  to  our  thistle  down,  but  much  finer  and  more  minute, 
and  each  weed  producing  more  seeds  than  can  be -numbered,  the 
foul  state  a  plantation  gets  into  may  be  imagined,  when  from 
some  cause,  such  as  coolies  running  away  at  your  time  of  need, 
or  your  not  being  able  to  procure  them  when  required,  this 
state  of  matters  has  continued  for  a  few  months,  seeing  that 
about  six  weeks  are  sufficient  to  bring  these  weeds  to  a  state  of 
dangerous  ripeness. 

The  height  to  which  a  tree  should  be  allowed  to  grow  dej 
chiefly  on  the  distance  at  which  they  are  planted,  the  quality  o^ 
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the  soil,  and  their  exposure  to  wind.  In  no  case,  in  the  most 
favourable  circumstances,  is  it  advisable  toilet  the  trees  grow 
beyond  4J  feet ;  and  if  not  closely  planted,  nor  in  very  good  soil, 
3^  feet  is  the  best  height.  As  a  matter  of  course,  if  trees  are 
topped  low,  they  spread  out  and  cover  more  ground.  Where  trees 
are  not  at  all  exposed  to  wind,  the  preferable  plan  is  to  let  them 
grow  pretty  high  above  the  intended  height  before  topping;  for 
this  reason,  that  it  tends  to  diminish  the  nrst  crop ;  for,  although 
many  people  think  it  the  very  acme  of  good  planting  to  get  a 
heavy  first  crop,  it  has  been  proved  by  experience  that  this  pro- 
duces a  most  unfavourable  effect  on  tne  trees  for  the  two 
following  years,  and  even  in  some  cases  permanently.  Another 
reason  is,  that  the  stem  is  less  likely  to  split,  if  cut  where  pretty 
strong,  than  if  merely  the  green  top  shoot  is  taken  off.  Where 
the  plant  has  suffered  severely  from  wind,  it  has  been  found  neces- 
sary to  cut  it  as  low  as  2^  or  even  2  feet ;  but  this  has  an  injurious 
effect  on  the  productiveness  of  the  tree,  and  can  never  be  remedied, 
as  has  been  tried,  by  allowing  a  shoot  to  grow  up  afterwards. 
These  shoots  grow  luxuriantly,  bear  one  crop,  and  rarely  do  any 
good  afterwarcb,  many  of  them  dying  off.  We  know  of  one 
estate  on  which  shoots  were  allowed  to  grow  up  thus  on  some  of 
the  best  trees,  but  it  was  found  necessary  afterwards  to  saw  them 
all  off;  and  the  same  has  been  tried,  but  with  equally  bad  con- 
sequences, on  other  estates  besides.  As  the  soil  of  Ceylon 
in  general  is  not  rich,  we  are  inclined  to  think,  after  much 
inquiry,  that  planting  6  feet  each  way  apart,  and  topping 
the  trees  at  3^  feet,  may  be  laid  down  as  the  most  prontable 
method  as  a  general  rule,  but  from  which,  of  course,  many  devia- 
tions would  be  rendered  advisable  bv  circumstances.  Any  tree 
that,  at  the  age  of  four  years,  looks  bare  and  poor,  should  have 
6  inches  or  a  foot  cut  off  it,  whatever  its  previous  height  may  have 
been,  and  particularly  if  it  cannot  be  manured. 

The  two  straight  branches  which  grow  directly  opposite  each 

other,  from  each  knot  in  the  stem,  obtain  the  name  ot  primaries. 

These  again  throw  out  in  the  same  way  secondaries,  hut  often 

more    than    two,   frequently  five    or   six    at  each  knot  or   eye. 

These,  when  too  numerous,  ought  to  be  pulled  off  as  young  as 

•)ossible,  leaving  one  or  two,  choosing  of  course  the  strongest.     It 

s  of  the  very  greatest  importance  to  take  off,  when  young,  all 

.he  secondaries   that  grow  within  6  or  8  inches  of  the  stem; 

bus  leaving  a  clear  space  for  the  sun  and  the  air  to  penetrate  and 

circulate,  and  allowing  the  primaries  to  spread  out  strong  and 

ong.     Almost  all  the  first  crop  is  borne  on  the  primaries,  and  all 

>he  subsequent  ones  on  wood  grown  upon  them.     From  this  simple 

«*.ct  the  importance  of  good  primaries  will  be  seen.     They  should 

.o  cut  a«    ittle  as  '-'^'»«  "^'e     ^»^d  when  they  show  at  the  top  signs  of 

looay,  ii    ,  <)nour-  '*     ♦  a  few  inches,  cutting  off  one  eye  at 

•'    ^^'        "*'*'•'  "u  I  #»nlt''»»*iTi£r  one  r'>con'^*\'^  *^ranch 
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Irona  the  remaining  eye,  which  will  thus  take  the  direction  and 
place,  in  some  measure,  of  a  decaying  primary.  But  if  a  primary 
should  be  broken  near  the  stem,  it  will  be  found  necessary  to  grow 
a  branch  to  supply  its  place  from  the  last  secondary,  which  must 
be  cut  off  at  the  knot  from  which  the  future  leading  branch  springs. 
GoiFee  is  all  borne  upon  the  young  wood,  the  same  branch  never 
bearing  twice ;  at  least  if  the  first  part  bears,  the  tip  only  bears 
next  year.  Tertiaries,  if  grown  in  large  numbers,  cnoke  up  the 
tree;  therefore  pruning  may  be  reduced  to  one  general  rule,  to 
take  the  crop  from  the  alternate  secondaries.  The  branch  that 
has  borne  twice  being  cut  close  off  after  crop,  the  opposite  branch 
bears  next  year.  Many  estates  in  good  soil  have  gone  on  bearing, 
year  after  year,  very  good  crops  without  being  pruned  at  all ;  but 
afterwards  it  is  always  found  necessary  to  make  a  clean  sweep  of 
all  the  old  wood,  leaving  only  the  bare  primaries,  and  to  sacrifice 
one,  if  not  two  years'  whole  crop.  All  dead  wood  should  be  cut  off, 
cutting  back  till  you  come  to  the  part  of  the  branch  that  is  still 
alive.      There   is    no  subject   on   which   a  greater  diversity   of 

X'oion  exists   than   on  pruning,   and  some  may  consider   the 
ve  as  carried  to  excess ;  but  you  may  meet  with  fifty  planters, 
and  find  that  not  two  of  theui  can  agree  on  this  knotty  point. 

Ceylon  being  subject  to  very  heavy  gales,  destruction  from  this 

cause  may  be  remedied  to  a  great  extent  by  judicious  staking. 

The  best  mode  is  to  cut  a  moderately  thick  stake,  a  little  higher 

than  the  tree ;  stick  it  firmly  in  the  around,  sloping  it  against  the 

wind,  so  as  to  come  in  contact  with  the  top  of  the  tree  which  is  to 

be  tied  to  it.     Many  people  foolishly  enough  stick  in  the  stake 

perpendicularly  close  to  the  stem  of  the  tree,  and  tie  them  together 

six  or  eight  inches  from  the  ground.    This  rather  does  harm  than 

good,  as  the  tree  is  blown  about  almost  as  much  as  before,  and 

the  bark  is  worn  off  by  the  constant  chafing  of  the  string  with 

which  it  is  tied.     In  choosing  land,  it  is  almost  impossible  to  tell 

whether  it  will  suffer  from  wind  or  not  after  the  forest  is  cleared ; 

but  if  you  see  the  tops  of  the  forest  trees  taking  a  decided  bend 

in  one  direction,  you  may  be  certain  that  the  conee  will  suffer. 

The  duration  of  the  coffee-tree  is  a  point  which  cannot  be  spoken 
of  with  any  certainty  from  positive  experience  derived  from  Ceylon 
plantations.  There  are  numerous  estates  planted  on  very  bad 
soil,  or  much  neglected,  which  have  gone  out  after  yielding  two, 
three,  or  four  crops.  On  the  other  hand,  some  of  the  very  best 
coffee  in  Ceylon  is  the  oldest.  There  are  about  70  acres  of  coffee 
on  an  estate  not  far  from  Kandy,  which  are  thirteen  years  old, 
and  yet  not  showing  the  slightest  symptoms  of  falling  off.  We 
understand  that  Laoorie  states,  in  his  rare  and  valuable  work  on 
coffee  culture, — a  work  written  sixty  years  ago,  and  applying  to  the 
West  Indies  alone,  but  reprinted  some  years  ago  in  Ceylon  for  the 
use  of  the  planters,  from  the  single  copy  to  be  found  in  the  island, 
and  which  is  still  regarded  by  all  planters  everywhere  as  the  best 
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authority  on  the  subject, — that  in  the  West  Indies  thirty  years 
were  spoken  of  as  the  average  duration ;  but  he  gives  it  as  his  own 
opinion,  that,  with  care  in  replacing  decayed  trees,  manuring,  &c., 
an  estate  might  be  carried  on  much  longer.  We  never  hear  of 
native  coffee  dying  out,  although  a  great  deal  of  it  is  much  oldelr 
than  thirty  years.  It  is  grown  in  the  shade,  closely  planted,  and 
never  pruned  at  all ;  so  that  it  is  quite  common  to  see  these  trees 
attain  to  the  height  of  20  feet,  and  even  upwiards.  There  is  a 
very  valuable  plantation  called  Hougran  Kette,  formerly  the  pro- 
perty of  the  Kandian  kings,  but  now  belonging  to  a  native  Head- 
man, who  tried  the  experiment  of  cutting  down  the  forest  trees 
which  shaded  the  coffee.  The  experiment,  which  luckily  was  on 
a  small  scale,  failed  completely,  most  of  the  coffee  dying.  There 
is  little  doubt  that  if  native  coffee  were  properly  picked  and  cured, 
it  would  be  found  nearly  equal  to  the  average  of  plantation,  but 
they  pick  it  all  at  once,  ripe  or  unripe;  dry  it  in  the  cherry;  do  not 
seem  to  mind  its  getting  a  few  showers  of  rain  after  being  partially 
dried;  and,  to  crown  all,  clean  it  as  they  do  paddy,  by  pounding  it 
in  a  wooden  machine  like  a  mortar,  with  a  heavy  pestle.  This 
breaks  the  beans,  and  they  get  discoloured  and  irregular  in  the 
extreme.  The  quantity  of  native  coffee  has  decreased  seriously 
of  late,  which  has  not  been  satisfactorily  accounted  for,  as  the 

! trices  have  been  remunerative.  The  bug  no  doubt  partly  accounts 
or  the  defalcation.  Intelligent  natives,  who  have  good  opportu- 
nities of  judging,  when  questioned  on  the  subject,  which  they  fre- 
quently are,  always  reply  that  there  is  no  appearance  of  the 
trees  failing.  When  prices  were  low,  a  gooa  deal  of  native 
coffee  was  lost  from  neglect,  it  having  been  allowed  to  fall  off  the 
trees. 

The  picking  in  all  the  high-lying  districts  begins  towards  the 
end  of  September,  the  busiest  time  coming  on  in  November;  and 
the  whole  picking  or  crop  season  may  be  said  to  be  over  about  the 
end  of  January ;  in  the  lower  districts,  of  course  earlier.  A  coolie 
ought  to  pick  from  two  to  three  bushels  of  cherry  coffee  in  a 
day.  It  takes  about  eleven  bushels  of  cherry  to  make  1  owt. 
of  clean  marketable  coffee.  Coolies  are  rather  inclined  to  be 
troublesome  during  picking  season,  especially  when  labour  is 
icarce.  Crimping  is  carried  to  a  great  extent  at  such  times, 
and  thev  are  often  lured  away  by  the  promise  of  higher  pay 
obtainable  at  other  estates.  It  is  advisable  to  keep  them  in  arrears 
Ht  this  season ;  but  in  spite  of  all  precautions,  planters  not  seldom 
and  that  a  gang  of  thirty  have  made  a  moonlight  flitting  of  it. 
"^ome  planters  are  becoming  alarmists  as  to  their  prospects  of  an 
"^e^uate  supply  of  labour.  Notwithstanding  of  tnis  year's  crop 
■avmg  proved  short,  coolies  were  rather  scarce,  in  spite  of  an 
ip'ij  lal  number  of  Cingelese  having  come  to  work.  This  is  a 
^'*'  \n  unpleasant  one.  After  paying  his  expenses,  a  coolie 
it-*'#    -r-^noT    -^^v    ,f  "^;,    Vhr^  n?  four  m'^T^^hs'  pav 
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dttring  the  picking  season.  It  will  be  a  serious  matter  for  planters 
if  they  are  driven  to  raise  their  wages. 

When  the  coffee  is  picked,  it  is  carried  in  baskets  to  the  pulping 
house,  and  emptied  out  on  the  floor  of  what  is  called  the  cherry 
Wft.  A  stream  of  water  is  conducted  into  a  hole  on  the  floor  of 
this  loft ;  the  oheny  coffee  falls,  or  is  pushed  into  the  same  hole, 
and  then  falls  into  the  hopper  of  the  pulper,  a  machine  something 
like  a  fanner.  When  it  reaches  the  lower  part  of  the  hopper,  it 
passes  between  what  is  called  the  chop  and  tne  round  barrel  of  the 
machine,  which  is  covered  with  a  sheet  of  punched  copper,  not 
unlike  a  large  nutmeg  grater ;  and,  as  this  grater  revolves,  the 
husks  are  taken  off,  falling  back  behind  the  machine,  while  the 
eoffee  is  carried  by  the  stream  of  water  down  upon  a  sieve,  which 
also  receives  its  motion  from  the  machine,  and  thence  into  the 
fermenting  cistern.  If  the  weather  be  warm,  the  fermentation 
will  go  on  rapidly,  and,  on  the  following  morning,  the  mucous 
matter  in  which  the  coffee  is  encased  will  readily  come  away.  If 
it  be  found  in  this  desired  state,  it  is  worked  about  with  flat 
wooden  rakes  and  the  feet  of  the  coolies,  a  plentiful  supply  of  water 
being  kept  running  upon  it ;  it  is  then  allowed  to  flow  into  the 
adjoming  cistern,  where  it  is  ranged  through  and  through  in  clean 
water  until  it  is  nearly  as  white  as  ivory,  when  it  is  carried  out  of 
the  cistern  and  laid  upon  the  barbecuseor  drying  ground,  which  is 
quite  open,  put  into  the  store  in  the  evening,  and  brought  out 
again  next  morning  to  dry.  It  takes  about  eight  days  of  bright 
sunshine  to  dry  the  coffee  sufficiently  to  enable  it  to  stand  the 
journey  to  Colombo,  where  there  is  no  lack  of  sunshine. 

The  quantity  of  rain,  and  the  extreme  variableness  of  the  weather, 
rendering  it  difficult  to  dry  coffee,  several  planters  during  the  last 
year  have  been  putting  up  stores  with  drying  machines.  This 
plim,  which  was  invent^  by  a  Mr  Clerihew,  a  planter,  has  proved 
completely  successful ;  and  although  expensive  at  first,  is  yet 
likel^  to  be  generally  adopted.  The  store  being  made  tight,  air, 
heated  by  passing  through  large  iron  pipes  carried  through  a 
furnace,  is  introduced,  and  a  strong  draught  kept  up  by  screws,  or 
a  fanner  driven  by  a  small  water-wheel.  The  floors  are  prepared 
with  narrow  reapers  or  thin  pieces  of  wood  placed  across  the  beams, 
thus  leaving  a  free  passage  tor  the  current  of  warm  dry  air,  which 
is  a  very  ludicious  treatment,  as  the  coffee  is  thereby  entirely 
preserved  from  the  danger  of  heating  to  which  it  is  exposed  when 
placed  on  an  ordinary  floor,  for  in  damp  weather  it  is  impracticable 
to  put  it  out  of  doors  to  dry.  The  coffee  is  placed  on  these 
narrow  reapers,  being  spread  out  on  gunny  cloth,  a  coarse  sacking, 
of  which  bags  are  made  for  all  kinds  of  Eastern  produce.  It  is 
principally  brought  from  Bengal,  and  is  used  for  carrying  down 
the  coffee  to  Colombo,  and  also  to  pack  it  for  shipment  to  this 
country.  In  a  store  such  as  we  have  described,  four  or  five  days 
drying  would  be  sufficient  before  despatching  it  to  Colombo.    A 
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store  suitable  for  a  moderate-sized  estate,  with  drying  machines 
complete,  may  be  built  for  about  £500.  The  beautiful  iron  wood 
tree  of  these  forest  trees,  the  satin  wood,  the  Keena  Doom,  and 
many  others,  which  would  bring  a  high  price  in  this  country, 
is  used  in  the  fitting  up  of  the  stores,  one  of  which  is  described  as 
almost  entirely  floored  and  boarded  with  satin  wood,  and  covered 
with  a  corrugated  galvanised  iron  roof.  It  is  120  feet  long  by 
38  broad,  which  is  large  enough  for  an  estate  of  200  or  250  acres. 
From  some  estates  the  coffee  is  carried  on  the  heads  of  the 
coolies  as  far  as  twenty  miles  before  a  bandy  road  is  reached.  The 
danger  to  all  sorts  of  produce  from  rain  and  bad  roads  by  these 
bandies  we  have  alreadv  described.  When  the  coffee  is  sent  off 
from  the  estates,  it  is  called  parchment  coffee ;  and  on  its  arrival  in 
Colombo,  it  is  subjected  to  a  further  process  of  drying.  It  has 
still  two  skins  remaining  upon  it ;  the  parchment  skin,  so  called 
from  its  resemblance  in  colour  and  thickness  to  parchment ;  and 
the  silver  skin,  a  thin  pellicle,  which  sometimes  adheres  more 
tenaciously  to  the  coffee  than  planters  would  desire.  These  are 
peeled  off  by  a  machine  called  a  peeler,  which  is  a  large  solid 
wooden  wheel  that  revolves  in  a  circular  trough.  The  whole  pro* 
cess  of  receiving,  peeling,  curing,  sizing,  and  packing,  costs  in 
casks  5s.  a  cwt.,  and  in  bags  4s.  A  ton  in  casks  as  well  as  in 
bags  is  reckoned  at  less  than  the  real  ton,  the  former  being  16  cwts., 
and  the  latter  18  cwts.  In  paying  freight  from  Ceylon,  the  above 
is  the  allowance  recognised  by  all  parties  concerned.  Though 
casks  are  thus  in  every  way  a  more  expensive  package,  still  shippers 
prefer  them,  as  a  current  of  air  plays  through  the  spaces  between 
them  on  a  long  voyage,  and  prevents  heating,  which  coffee  in  bags 
is  liable  to.  Besides,  few  things  imbibe  moisture  more  readily  than 
coffee ;  and  if  sugar  is  stowed  in  the  hold  of  a  vessel  with  the  bean, 
the  coffee  has  the  best  chance  in  casks.  Coffee  in  bags  is  also  very 
often  damaged  in  the  boats  on  its  way  off  to  the  ship,  Colombo 
being  an  open  roadstead,  and  sometimes  rough.  The  present  freight 
from  Colombo  is  £3,  10s.  a  ton. 

The  expense  of  cultivation  was  very  different  from  what  it  is 

low,  in  the  time  of  Sir  Edward  Barnes,  when  the  earliest  estates 

were  formed  by  him  and  other  civilians,  who  possessed   many 

^vantages  arising  from  their  influential  position  and  the  cheap 

-ate  at  which  labour  could  then  be  obtained,  so  that  estates  were  at 

nat  time  brought  into  bearing  at  a  very  reasonable  cost.     Their 

earliest  crops  sold  at  nearly  £5  per  cwt.;  so  that  it  can  hardly  be 

L  matter  of  surprise  that,  when  this  result  became  known,  a  mania 

or  coffee  planting  in  Ceylon  ensued.     It  was  subsequently  found 

.oiJidient  by  Government  to  ouadruple  the  price  of  lancf,  which 

*«   lone  after  Sir  Colin  Campbell  was  made  governor  in  1841,  by 

—sing  if  f'-'^m  5s.  to  £1^  but  which  did  not  act  as  the  slightest 

*^.     t^^M     j^Konr  became  scarce,  and  more  expensive  ;  the  price 

fltu:   ^fA  ...nfty  aW     ■^'-'•smrto   iosirnt%    and  *b<»  I'n^'^rest  On  loaUS 
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lugh;  and,  without  exaggeration,  in  1848  three-fourths  of  the 
imteia  were  insolvent;  many  being  ruined  by  the  foreclosing 
of  mortgages  on  their  estates,  consequent  on  the  commercial  diffi- 
(mlties.    Many  estates  had  cost  £60  to  £100  per  acre,  and  planted 
bod  was  actnally  sold  at  £100  per  acre.    At  length  came  the 
great  reverse,  and  a  very  large  proportion  of  the  coffee  estates 
ehanged  hands  at  mere  nominal  prices,  being  bought  in  by  the 
mortgagees.     We  have  heard  that  fifteen  estates  were  sold  for 
£1100.  Neglect  of  the  soil,  from  scarcity  of  money,  was  sufficiently 
evident  from  the  great  shortcoming  in  the  last  crop,  which  has 
been  reckoned  at  30  per  cent.     The  improvement  in  the  market 
eighteen  months  ago,  however,  did  a  good  deal  to  remedy  this. 
People  all  took  to  clearing  up  abandoned  or  neglected  estates ; 
and  the  coming  crop  is  expected  at  least  to  equal  that  of  1849. 
We  know  of  some  estates  near  Kandy,  in  first  rate  order,  favour- 
ably situated,  and  producing  a  good  middling  quality  of  coffee, 
whose  proprietors  consider  that  they  have  no  other  fault  but  that 
of  being  too  small ;  and  that  if  70  or  80  acres  in  addition  were 
brought  into  bearing  with  the  strictest  attention  to  economy,  the 
crop  would  be  very  nearly  doubled ;  it  would  be  produced  at  a 
much  cheaper  rate  overhead  ;  and  even  supposing  the  price  only 
to  average  50s.,  make  the  new  field  profitable. 

There  is  understood  to  be  very  little  good  forest  land  now  in  the 
hands  of  Government,  but  there  is  a  great  deal  in  the  hands  of 
private  parties  which  might  be  purchased  at  £3  or  £4  per  acre ; 
and  in  spite  of  all  we  have  said  in  condemnation  of  over  sanguine 
speculations,  we  cannot  but  admit  that  an  estate  of  say  200  acres, 
planted  and* managed  by  the  proprietor,  is  still  a  fair  investment 
K>r  money.  He  could  bring  this  extent  into  bearing  in  the  very 
best  style,  including  living  comfortably  himself,  and  good  stores 
and  other  buildings,  for  ,f  5000 — possibly  less.  Nothing  varies 
more  than  crops ;  but  take  5  cwt.  per  acre,  he  would  bring  1000 
cwts.  into  the  London  market  at  40s.,  including,  as  before,  his 
own  expenses ;  and  if  this  coffee  sold  at  only  50s.,  he  would  have 
£500  clear.  This  could  hardly  be  considered  a  bad  return.  Sup- 
posing the  coffee  to  sell  at  60s.,  which  would  yield  £1000  per 
annum,  this  is  a  large  return  for  £5000  invested,  and  would  re- 
y  the  whole  in  five  crops,  without,  however,  calculating  interest. 
ut  no  prudent  planter  would  note  calculate  on  such  a  return. 
He  would  take  into  account  such  contingencies  as  the  blight, 
which,  on  some  estates,  has  been  so  bad  as  to  lessen  the  produc- 
tion to  a  half  for  three  consecutive  years.  The  latest  reports  say 
that  it  is  not  so  bad  as  it  was,  but  few  estates  have  altogether 
escaped.  There  is  no  cure  yet  been  discovered.  There  are  some 
estates  which,  beyond  all  doubt,  have  yielded  15,  or  even  17  cwts. 
per  acre  in  one  year ;  but  we  are  very  doubtful  if  there  is  any 
estate  that  averaged  10  cwts.  for  three  years  consecutively. 
The  annual  expense  of  raising  and  preparing  coffee,  and  sendii 
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it  to  London,  may  be  stated  at  from  SOs.  to  40s.  per  cwt ;  and  it 
is  only  the  difference  between  these  prices,  and  what  it  may  bring 
when  sold,  that  affords  a  return  to  the  planter.  As  his  estate  wiu 
probably  have  cost  him  from  £30  to  £40  per  acre,  including  build- 
ings and  machinery,  also  interest  of  outlay  for  three  years  before 
the  land  yields  a  crop,  and  as  he  cannot  calculate  on  an  average 
crop  of  more  than  5  cwt.  per  acre,  it  is  plain  that  his  profits  will 
not  be  large,  unless  he  obtain  more  than  60s.  per  cwt.,  which  is 
above  the  average  price  for  some  years.  We  have  seen  many  very 
erroneous  statements  as  to  the  expense  of  forming  a  coffee  estate, 
which  being  calculated  to  mislead,  we  deem  it  right  to  correct. 
As  a  specimen,  we  may  quote  a  few  lines  from  Sirr's  Ceylon  and  the 
Cingaleie^  where  he  says — "  The  expense  of  clearing  jungle  and 
forming  it  into  a  coffee  estate,  has  been  calculated  at  £8  per  acre." 
This  we  think  is,  to  say  the  least  of  it,  a  loose  way  of  stating  the 
matter ;  because,  we  presume,  it  is  only  meant  to  apply  to  the 
expense  of  clearing  and  planting — although  even  for  this  it  is  too 
small  a  computation  —  and  does  not  include  the  price  of  the 
land,  the  interest  on  outlay  before  the  first  crop,  the  expense  of 
weeding  for  the  same  period,  new  buildings,  machinery,  &c. ;  all 
which  included,  the  amount  will  be  about  four  times  what  is  here 
set  down. 

Now  that,  by  sad,  and  many  of  them  by  ruinous  experience,  plant- 
ers in  Ceylon  have  awakened  from  their  wild  dreams  of  success — 
dreams  almost  as  wild  as  any  South  Sea  scheme  or  bubble  railway 
gave  rise  to,  we  feel  that  few,  if  any  of  them,  will  be  disposed  to 
quarrel  with  our  plain  unvarnished  statements.    We  have  given  the 
most  favourable  view  of  the  matter  when  describing  what  we  think 
may  still  be  called  a  fair  investment  for  money.   But  many  contin- 
gencies, such  as  the  ravages  of  the  bug  and  other  insects,  blight,  ex- 
haustion of  the  soil,  and  fluctuation  of  prices,  must  be  taken  into 
account,  as  ever  tending  greatly  to  reduce  the  calculated  profits.    To 
all  these  risks  must  be  added  that  of  climate,  which,  although  cer- 
tainly good  in  Ceylon  for  an  Oriental  country,  is  still  a  trying  one. 
Sooner  or  later  almost  all  Europeans  suffer  from  it.      If  their 
wealth  is  not  attacked  on  first  going  out,  and  they  are  thus  induced 
o  boast  of  their  own  strength,  or  to  wonder  how  any  one  could 
^all  it  a  dangerous  climate,  they  too  often  find  that  their  constitu- 
'ons  have  been  secretly  undermined,  and  that  they  must  hurry 
•ff  to  their  native  air  while  yet  their  strength  serves  them.      Ex- 
latriation  to  a  tropical  climate,  too,  will  ever  be  regarded  by  the 
nany  as  an  evil  not  to  be  compensated  for  by  profits  much  greater 
Vian  those  we  have  held  out.      In  looking  back  to  the  vain  boast- 
<4^<L  that  sometimes  met  our  ears  ten  years  ago,  we  cannot  help 
'^eling  some  small,  and  it  may  be  pardonable,  degree  of  self-com- 
iiacency ;  for  we  were  almost  as  incredulous  then  as  we  are  now.  A 
-•"all  esta***  )f  200  acres  w«-    o  yield,  the  very  first  crop,  a  return 
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planting  it  was  to  rise  to  <f  5000  ;  and  then  to  £1 0,000.  And 
where  was  it  to  end !  was  the  triamphant  question  by  which  all 
these  vain  boastings  were  wound  up.  For  all  such  wild  dreamers 
the  page  of  history  has  opened  its  treasures  in  vain,  and  it  were 
equally  vain  for  us  to  try  to  persuade  and  enlighten  them. 

Till  now,  coffee  grown  in  British  colonies  has  been  protected  by 
a  differential  duty  of  2d.  per  lb. ;  but  within  a  few  weeks  this  has 
ceased,  and  foreign  and  British  colonial  coffee  now  pay  the  same 
duty  of  dd.  per  lb.  It  remains  to  be  seen  whether  this  will  injure 
Ceylon  planters.  The  general  feeling  among  them,  we  believe,  is, 
that  it  will  not,  as  Ceylon  already  raises  more  coffee  than  is  con- 
sumed at  home,  and  part  has  to  be  sent  to  foreign  countries. 


FIARS  PRICES  of  the  different  COUNTIES  of  SCOTLAND,  for  Crop  cmd 

Year  1850,  by  the  Imperial  Measure, 


ABERDEEN. 

WlMAt,  without  fodder 

with  fodder 

Bariejr,  without  fodder 

with  fodder 

Bere,  First,  without  fod. 

with  fodder 

Second)  without  fod. 

with  fodder 

OaU,  Potato,  without  fod. 

• with  fodder 

—  Conmion,  without  fod. 
with  fodder 


Bvana    . 

Malt 

OatOMftl,  per  140  Ih. 


Wheat 
Barley 


AROYLE. 


Oata      - 

Beans    •       .       - 

OatoMal,  ptf  140  lb. 


AYR. 


Wheat  - 
Barley  - 


Oats 


Oatmeal,  per  140  lb. 


Imp.  qr. 

35/5 


23/3 
30/3 

21/ 

28/ 

20/ 

27/ 

15/5 

25/9 

14/8 

24/ 

24/9 

82/ 
41/S 

12/ 


36/^ 
2^ 
19/4 
1(V8 
33/3 


-  36A 

-  21/31 
.  19/5 

■  H/l| 

-  27/8 

-  28/7* 
•  13^ 


BANFF. 
Wheat 
Barley,  without  fodder  - 

with  fodder 

Bere,  without  fodder,    - 

with  fodder    - 

Oats,  Potato,  without  fod. 

• with  fodder 

—  Common,  without  fod. 

. with  fodder 

Beans   .        .        -        • 


Rye 

Oatmeal,  per  1401b. 


30/10 

31/4 

36/4 

18/8 

33/8 

]5/» 

33/3 

15/1 

32,« 

25/t) 

26/ 

ll/« 


BERWICK. 

Imp.  qr. 

Wheat  -  *  Sfiy^S 

Barley,  Merae        •  21/8t*!I 

Lammermuir  20/1 1^^ 

Oats,  Merae  -        •  Vl/7\i 

Lammermuir  18/i)i  S 

Pease     •       -  38/7t^ 

Oatmeal,  per  140  lb.  13/4 


Wheat 

Barley 

Bere 

Oats 

Beans 

Pease 

Oatmeal 


BUTE. 


per  140  lb. 


-  35/5* 

•  30/»| 

-  17/7 

-  17/3* 

-  36/7 

-  ly 


CAITHNESS. 

Barley  -  -  18/3 

Bera      ....  n/l\h 

OaHi,  Angus  and  Sandy  1^0| 

Uopetoun  6t  Potato 

Oatmeal,  per  140  lb.      •  11/9* 

CLACKMANNAN. 

Wheat  ....  36/5 

Barl^,  Kerse  •  22/9f 

Dr>fleld      -       •  SS^l| 

Oats,  Kerse  .        •        .  17/4| 

Dryfleld        .       •  16/^ 

Pease  and  Beans   -       .  36/64 

Malt      ....  46/0{ 

Oatmeal,  per  140  lb.      •  IZfi^ 

DUMBARTON. 

Wheat  ....  37/5 

Barley  ....  22/B 

Bere      ....  20/8 

Oats      ....  17/4 

Pease  and  Beans   -        .  28/10 

Oatmeal,  per  140  lb.      .  14/1 

DUMFRIES. 

Wheat  ....  38/8 

Barley  ....  23/B 

Bere      ....  £0/8 

Oata,  Potato         •       •  15/10 

White  -       -  14/10 

Rye      ....  3^ 


DUMFRIES  (Continued.) 

Imp.  qr. 


.    30/10 

•  66/8 

•  IS^ll 


Beans    ... 
Malt      . 
Oatmeal,  per  140  lb. 


EDINBURGH. 

Wheat,  First 

Second 

Barley,  First 

Second 

Third 

Oats,  First    • 

Second 

Pease  and  Beans 
Oatmeal,  per  112  lb. 
2801b. 


36/4 

3^ 

2VB 

33/ 

30/8 

18/9 

16/8 

37/7 

10/B 

3^ 

ELGIN  AND  MORAY. 


Wheat  . 

Barley  - 

Oats 

Rye 

Pease  and  Beans 

Oatmeal,  per  118  lb. 

FIFE. 

Wheat,  White 

Red 

Barley  ... 

Bere      ... 

Oata      • 

Rye 

Pease  and  Beans  . 

Malt     • 

Oatmeal,  per  1131b. 

3801b. 

FORFAR. 
Wheat  - 

Barley  ... 
Bere  ... 
Oata,  Potato 

Cummon 

Rye 

Pease  and  Beans   . 

Oatmeal,  per  140  lb. 


.  38/3 

•  3^ 

.  16/3 

•  «v 

.  io/» 


31/81 

19/31 
16/5* 

45A1* 
10/8 

36/7* 


36AS 
30/9 
30/7 
16/9 
15/S 

2^ 
13/4 


HADDINGTON. 

Wheat,  First 

Second 

Third 

Barley,  Firrt 


Mt 


AIAT 
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FIARS  FRICES— Continued. 


HADDINGTON  (Continued.) 

Imp.  qr. 

Barley,  Second      -       -  26/9| 

Third        -        -  24/3J 

Oats,  First    -        -        •  ao/»| 

^  Second  -       -  l»/8t 

Third  -       -       -  18/8 

INVERNESS. 

Wheat,  without  fodder  37/8 

-with fodder       -  43/8 

Barley,  without  fodder  21/2 

with  fodder       -  35/8 

Bere,  without  fodder      -  19/4 

with  fodder  -        -  23/10 

Oati,  without  fodder      •  16/Oi 

with  fodder  -  22/OJ 

Oatmeal,  per  112  lb.      -  11/4| 

KINCARDINE. 

Wheat,  without  fodder  -  3L/7 

with  fodder       -  45/7 

Barley,  without  fodder  21/6 

with  fodder       -  2»/6 

Bere,  without  fodder      -  19/10 

with  fodder    -        -  27/10 

Oats,  Potato,  without  fod.  16/5^ 

with  fodder  •  25/5^ 

Common,  without  fod.  15/'^ 

with  fod.  24  1* 

Pease,  without  fodder 

with  fodder 

Beans,  without  fodder 
with  dodder 


Oatmeal,  per  1 40  lb. 

KINROSS. 
Wheat 
Barley,  First 

Second 

Oats,  First    - 

Second 

Average 

Pease     -        -        - 
Oatmeal,  per  280  lb. 


22/lli 
30/llI 

22/1 U 
30/1 U 
13/2i 

30/B 

22/4 

19A0 

16/3 

14/11 

15/7 

24/6 

26/ 


KIRKCUDBRIGHT. 

Wlieat  -        -        -    38/4 

Barley  -        -        -    23/2 

Oats,  Potato  -        -    16/ 

Common       -        .14/8 

Oatmeal,  per  140  lb.       -    12/3^^ 


LANARK. 

Wheat,  First 

■  Second 
Barley,  Fhit 
Second 


37/6 
33/8 1'fl 
22/4t''« 
22/It"^ 
21/8,^ 

17/4 

IS/Zt^j 
29/Bt«5 
28/3t^ 
48/0 

•«*ineal,First,per  1401b.  13/7tS 
Second    •        12/3 1'*« 


'are, 


'V-.*, 


First 
-  Second 
First     • 

^-^oond 


"ease 
■fait 


LINLITHGOW. 

Imp.  qr. 
Wheat  .        -        -        -  36/10 
Barley  ....  24/3 
Oats       ....  17/2 
Pease  and  Beans    .       -  27/7 
Malt      ....  45A0 
Oatmeal,  per  112  lb.       -  10/9^ 
1401b.       -  13/5 

NAIRN. 

Wheat  ...       -  38^ 

Barley,  without  fodder  21/7 

wilh  fodder         -  26/8 

Oats,  without  fodder      .  16/8 

with  fodder  -  22/5 

Oatmeal,  per  112  lb.      .  10/8 

ORKNEY. 

Bere,  per  360  lb.  -  13/3 

Malt,  per  140  lb.,  with  duty  1 5/B 

per  140  lb.,  without 

duty         -        -      7/8 

Oatmeal,  per  140  lb.      .  10/6 

PEEBLES. 

Wheat,  First         .        -  41/ 

Second      .        -  40/Ot 

Thud        -        .  40/ 

Barley,  First         .        .  23/2 

Second      .        .  21/4| 

Thml        -       .  19/lOJ 

Oats,  Fhvt    •        .        .  16/5 

Second  .        .       -  15/9J 

Third   .        -        .  13/10 

Pease  and  Beans,  First  80/7} 

Second  29/3| 

Third  27/7| 

Oatmeal,  per  140  lb.  Fust  12/7 

Second  12/2* 

Thud  11/91 

PERTH. 

Wheat,  Fkst         .        -  36/t8 

Second     -        -  29/ 

Barley,  First         .        -  H/b 

Second      -        -  16/9 

Oats,  First    -        •        •  16/2^ 

Second         -       .  13/4 

Rye       ....  21/9 

Peaseand  Beans    .       -  23^411 

Oatmeal,  per  140  lb.       -  13/6 

RENFREW. 

WTieat,  First         -        -  37/4^ 

Second      -        -  37/0 

Barley,  First         .        .  24/2* 

Second      -        -  23/(Wl 

Bere,  FuDt    .        .        .  23/6t 

Second         -        •  22/^ 

Oats,  First    .        -        -  17/7 

Second         -        -  16/8i 

Beans,  First  -        >  29/4 

Second       -        -  29/3^ 

Pease,  First  >       .  29/ 

Second 

Oatmeal,  per  140  lb.  Fuvt  ia|/B 
Second  13/4^ 


ROSS  AND  CROMARTT. 

Imi 
Wheat,  Fhvt 

Second 

Barley 

Bere 

Oats,  Fhrst    • 

Second 

Pease  - 
Beans  . 
Malt      . 

Oatmeal,  per  140  lb 
Barley,    


ROXBURGH. 

Wheat 

Barley  -       -       - 

Oats      - 

Rye       ... 

Pease     ... 

Beans    -       -        . 

Oatmeal,  per  140  lb. 

SELKIRK. 

Wheat 
Barley 
Oats,  Potato 

Common 

Pease    ... 
Oatmeal,  per  280  lb. 


STIRLING. 

Wheat 
Barley,  Kerse 

Dryfleld    - 

Oats,  Kerse, 

Dryfield 

Muirland 

Beans  ... 
Malt  ... 
Oatmeal,  per  140  lb. 


36/5t«, 

aiysT*^ 

17/4t^ 

26/7t^ 
iai/lT*f 


37/4 

22/ 

18/ 

16/S 

27/8 

25/8 


8S/4 

2^ 
20/101 
17/1 
16/ 

14/ 
26/4 
44/ 
13/4 


SUTHERLAND. 

Wheat  ....  39/6 

Barley           .        -        .  21/7 

Bere      ....  16/6 

Oato      ....  11^ 

Pease    ....  29/4 

Beans    .        .        .        >  26/8 

Oatmeal,  per  140  lb.      .  14/8 


WIGTOWN. 

Wheat  . 

35/8 

Barley   - 

20/10 

Bere      - 

18/4 

Oats,  Potato 

1£^8 

Common 

14/ 

Rye 

18/8 

Pease    - 

Beans    > 

25/8 

Malt     . 

60/ 

Oatmeal,  per  280  lb.      • 

25/ 

Ve  may  inform  our  English  readers,  that  Fiars  Prices  are  the  average  prices  of 

(tain,  as  ascertained  every  year,  by  the  verdict  of  Juries,  in  every  County  of  Scot- 

«nd.    The  Juries  are  summoned  in  spring,  and  ascertain  from  the  evidence  produced 

hem,  t^»  "*  verar'*  ~)rices  of  the  preceding  crop.    By  these  prices,  rents  payable  in 

^n(     ..iflila      ./atracts,  are  g«>"<^rally  determined  ;  but  the  main  object  is  to 

e  stiper"^*"  (?«•     ^'^  "^'>p*  n^rt  fi»ed  at  »  certain  aaap<;ity  of 
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CEYLON. 

{Concluded  from  page  91.) 

The  cinnamon  of  Ceylon  is  universally  allowed  to  be  the  best 
that  is  produced  anywhere.     Java,  from  whence  we  have  the 
spice  called  cassia,  has  in  vain  attempted  to  rival  Ceylon  in  the 
culture  of  this  shrub,  and  the  coarse  plant  grown  at  Malabar 
also  cannot  be  at  all  compared  to  it.     It  was  under  the  excellent 
Dutch  governor,   Falck,   about   the  year  1770,  that  cinnamon 
was  first  cultivated  in  the  island.     It  had,  however,  more  than 
two  centuries  before,  in  its  wild  state,  been  turned  to  advantage 
by  the  Portuguese  discoverer  of  the  island,  D'Almeyda,   then 
governor  of  Goa,  who  agreed  with  the  native  sovereign  for  an 
annual  tribute  of  250,000  lb.  of  cinnamon,  in  return  for  the  pro- 
tection of  the  King  of  Portugal.    Falck  met  with  much  opposition 
to  his  design  from  the  natives,  who  declared  that  the  quality  of 
the  spice  would  be  deteriorated,  and  who  carried  their  animosity 
80  far  as  to  destroy  every  laurel  he  had  planted,  by  pouring  boil- 
ing water  over  the  roots.     This  conduct  on  the  part  of  the  native 
chiefs  is  scarcely  to  be  wondered  at,  for  they  had  derived  large 
emoluments  from  the  sale  of  the  bark,  the  best  quality  of  which 
was  found  in  the  forests  and  jungles  of  the  Kandian  provinces, 
into  whose  unwholesome  recesses  no  European  could  penetrate. 
Governor  Falck  severely  punished  the  offenders,  and  persevered  in 
his  design,  which  had  also  the  additional  benefit  of  improving  the 
salubrity  of  Colombo,  by  the  clearing  away  of  the  impervious 
underwood  with  which  it  was  surrounded,  and  causing  to  arise  in 
its  stead  a  large  extent  of  pleasing  cinnamon  gardens.  The  Dutch 
preserved  the  strictest  monopoly  in  cinnamon,  from  which  they 
derived  an  annual  revenue  of  nearly  cC* 400,000 ;  but  when  the 
island  came  into  the  possession  of  the  British,  the  monopoly  was 
granted  to  the  East  India  Company  for  a  sum  far  below  its 
value,  which  indeed  fluctuated  to  an  incredible  extent.     At  length 
in  1833,  ten  years  after  the  right  of  cultivation  had  reverted  to 
the  Grown,  the  monopoly  was  abandoned,  and  the  trade  thrown 
open   by  the    then    Secretary  of   State    for  the  Colonies,  Lord 
Goderich.     Cinnamon  culture  is   now  very  much  in    the  hands 
of  private  parties  ;  but  it  is  not  profitable  as  an  investment,  only 
yielding  a  small  annual  profit  after  covering  expenses.     Some 
years  ago.  Government  determined  to  sell  off  the  whole  of  their 
cinnamon  gardens,  and  did  dispose  of  the  greater  part  of  them  ; 
but  finding  the  prices  to  fall  very  low,  they  still  retained  a  few, 
and  these  have  lately  been  let  at  a  very  low  rate  for  five  years. 

It  has  long  been  the  fashion  to  assert  that  the  scent  of  the 
aromatic  spice  can  be  felt  even  out  at  sea  when  vessels  are  passing 
the  island.  Accordingly,  to  flatter  the  delusion,  some  of  the  wags 
on  board  ship  are  in  the  habit  of  rubbing  a  little  of  the  fragrant 
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oil  on  the  sails.  We  have  heard  a  story  of  one  passenger  having 
been  so  completely  taken  in  by  this  trick,  that  he  actually  pub- 
lished an  account  of  the  cinnamon  breeze,  as  it  is  called,  ^'  from 
his  own  experience  of  its  fragrance  many  leagues  at  sea.''  In  fact, 
it  is  only  when  the  operation  of  peeling  is  going  on,  that  a  strong 
fragrance  is  diffused  around;  but  even  this  scarcely  penetrates 
beyond  the  spot  where  the  peeler  is  performing  his  task.  The 
cinnamon  oil,  which  is  extracted  from  the  berry  or  fruit  by  bruis- 
ing and  boiling  it — the  making  of  which,  however,  is  not  a  profit- 
able employment — is  used  by  tlie  natives  for  medicinal  purposes, 
and  also  for  the  anointing  of  their  bodies.  This  oil,  mixed,  we 
believe,  with  cocoa-nut  oil,  was  formerly  used  by  the  Kings  of 
Kandy  when  giving^audience  ;  and  when  our  troops  took  possession 
of  the  royal  palace,  there  were  found  in  it  some  enormously  large 
wax-tapers,  made  also  from  a  substance  extracted  from  the  berrj'. 
The  best  soil  for  cinnamon  is  a  pure  quartz  sand,  which  is  found 
as  white  and  as  fine  as  the  finest  table  salt,  even  to  the  depth  of 
a  few  inches ;  and  it  is  curious  to  observe  that  the  white  ant,  so 
destructive  an  insect  in  the  island,  does  not  at  all  injure  the  cin- 
namon gardens.  It  is,  indeed,  a  proverb  among  the  Cingalese,  that 
four  things  are  required  for  a  thriving  plantation — "  plenty  of 
sand,  plenty  of  sun,  plenty  of  white  ants,  and  plenty  ot  water.*" 
When  a  cinnamon  bush  is  allowed  to  shoot  up  naturally  for  the 
sake  of  its  seed,  it  will  sometimes  attain  to  the  height  of  30  or  even 
40  feet ;  but  otherwise,  by  constant  pruning,  it  is  not  allowed  to 
grow  higher  than  from  12  to  15  feet.  The  leaves,  when  they 
first  spring,  are  extremely  beautiful,  being  of  a  pale  yellow- 
ish green,  striped  with  scarlet ;  but  when  the  laurel  arrives  at 
maturity,  its  loliage  is  of  a  dark  shining  green.  The  blossom  is 
pure  wliite  and  quite  scentless,  and  the  berry  small,  and  in  shape 
not  unlike  an  acorn.  The  shrub  has  somewhat  of  the  appearance 
of  the  Portugal  laurel ;  indeed,  a  cinnamon  garden  is  described  as 
being  not  unlike  a  rich  laurel  copse. 

After  the  parent  tree  has  been  cut  down,  it  is  from  the  shoots 

which  spring  up  straight  from  the  roots  that  the  best  cinnamon  is 

obtainea.      It  is  of  these  shoots  that  the  famous  walking-sticks 

^re  made,  which  are  so  much  esteemed  by  strangers  visiting  the 

sland.     The  spice  is  the  inner  bark  of  the  shrub  when  stripped  of 

ts  outer  cuticle,  and  is  known  to  have  attained  maturity  wnen  it 

readily  separates  itself  from  the  wood  of  the  shoot  under  the 

cnife  of  the  peeler,  who  then  cuts  down  the  shoot,  which  is  about 

'^'^If  an  inch  thick  when  a  year  old ;  and  having  scraped  off  all  the 

•  ver  pellicles  with  a  blunt  knife,  he  removes  the  bark  by  making 

..1  incision  the  entire  length  of  the  shoot  with  a  sharp-pointed 

mife.     The  smaller  portions  of  the  bark  are  then  placed  within 

he  larp^''  «>'"''  H  is  dried  gradually,  first  in  the  shade,  and  then  in 

i«  f  »T        .„.       -»'ii»1p  -it>/?    j^'^ tracts  into  the  pipe-like  shape  in 
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{rooi  April  to  August,  and  from  November  to  January;  but 
Quantities  are  collected  at  other  times  besides  these,  as  the  shrub 
18  seen  to  be  ripe.  There  are  said  to  be  as  many  as  nine  different 
kinds  of  cinnamon  ;  but  of  these  there  are  only  four  recognised  by 
the  natives  as  genuine  ;  and  one  of  the  four,  the  astringent  cinna- 
mon, is  harsh,  and  in  every  way  inferior.  The  other  three  are* 
the  honey,  the  snake,  and  the  camphor  cinnamon — the  last  so 
called  from  camphor  being  distilled  from  its  roots.  The  best  cin« 
Damon  is  not  thicker  than  strong  writing-paper — pliable,  light  in  the 
colour,  and  not  unpleasantly  pungent  to  the  taste.  It  is  the  duty 
of  the  Government  officers  at  Colombo  to  taste  all  the  cinnamon 
before  it  is  sent  off;  and  some  of  the  inferior  kinds  are  so  pungent 
aod  bitter  that  the  mouths  of  the  tasters  are  frequently  excoriated 
in  the  process,  causing  them  to  eat  bread  and  butter  to  alleviate 
the  effects.  The  cinnamon  is  put  up  in  bales  of  100  lb.  each,  and 
the  interstices  are  closely  filled  up  with  black  pepper,  which  is  con- 
sidered to  improve  the  flavour  and  value  of  both  spices  ;  and  its 
price  ranges  from  2s.  6d.  to  5s.  6d.  per  lb.  The  present  con- 
sumption of  cinnamon,  of  Ceylon  growth,  is  about  3500  bales  per 
annum,  but  only  a  very  small  portion  of  this  is  consumed  in  Eng- 
land ;  indeed,  the  highest  quality  is  scarcely  ever  used  here,  being 
sent  to  France,  Spain,  and  South  America.  Besides  the  cinna- 
mon gardens  around  Colombo,  there  are  others  to  be  seen  at  Galle 
and  Madera.  The  wood  is  used  as  fuel ;  indeed,  there  is  no  part 
of  the  shrub  that  is  not  turned  to  account.  Till  the  year  1 847  a 
high  duty  was  paid  on  the  export  of  cinnamon  from  Ceylon.  At 
one  time  it  was  3s.  a  pound,  which  was  successively  reduced  to  2s. 
and  Is.,  which  latter  was  the  rate  in  1847,  when  a  general  revision 
of  the  export  duties  took  place,  and  the  duty  on  cinnamon  was 
reduced  to  4d.  a  pound.  The  high  duty,  it  was  found,  was  ruining 
the  trade,  particularly  in  the  lower  qualities  of  cinnamon,  as  these 
were  subjected  to  a  most  unequal  competition  with  the  produce  of 
Java,  where  no  such  duty  was  paid,  lo  remedy  this,  the  low  duty 
now  payable  was  wisely  adopted,  and  the  Ceylon  cinnamon-grower 
has  now  a  fair  prospect  of  success.  Besides  the  above  duty,  there 
is  another  of  3a.  a  pound  payable  in  this  country. 

Some  years  ago  great  expectations  were  formed  of  the  success  of 
sugar-culture  in  the  island,  the  ouality  of  which  was  pronounced 
to  be  equal  to  any  produced  in  Siam  or  China.  It  is  now  about 
twelve  years  since  Mr  Charles  Edward  Layard  and  Mr  James 
Anthony  Moyart,  both  of  whom  were  possessed  of  unwearied 
activity  and  thirst  for  enterprise,  introduced  the  culture  of  the 
sugar-cane  on  their  estates  at  Kaltura.  The  experiment  proved 
unsuccessful,  partly  because  the  trial  was  made  on  too  extensive  a 
scale  for  a  first  attempt,  and  also  on  account  of  the  iron,  which  was 
almost  everywhere  found  to  be  mixed  with  the  soil.  Some  time 
afterwards,  Mr  Hudson  formed  an  estate  at  Peradenia,  near 
Kandy,  and  with  much  better  success,  which  induced  i  f 
planters  to  follow  his  example.    The  greater  number,  however. 
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the  estates  planted  with  sugar-cane  have  now  been  abandoned, 
after  a  dead  loss,  as  they  did  not  pay  even  the  expense  of  working. 
Among  the  few  still  carried  on,  and  said  to  pay,  is  Peradenia, 
which  can  scarcely  fail  to  do  so,  as  they  sell  all  their  sugar  for 
the  supply  of  Kandy,  and  that  almost  at  a  retail  price.  The 
other  estates  are  at  Negombo  and  Galle.  We  sometimes  now 
hear  of  sugar  estates  being  sold  for  anything  they  will  bring,  but 
never  of  a  new  one  being  formed.  Experience  has  proved  that, 
although  the  quality  of  the  sugar  grown  in  Ceylon  is  unexcep- 
tionable, being  quite  as  line,  and  bringing  as  high  a  price  as  the 
West  Indian,  the  quantity  is  not  found  to  be  at  all  equivalent. 
This,  together  with  the  greater  expense  of  culture  as  compared 
with  that  of  slave  labour,  must  account  for  the  general  want  of 
success  that  has  hitherto  attended  the  cultivation  of  sugar. 

The  indigo  plant  is  indigenous  to  the  soil  of  Ceylon,  and  grows 
luxuriantly  at  Jaffna  and  in  the  Wanny  district ;  also  at  Tan- 
galle,  in  the  southern  province,  which  is  indeed  the  best  adapted 
to  the  culture  and  manufacture  of  indigo,  from  abundance  of^the 
wild  plant  being  found  there,  also  every  facility  for  transport  by 
water  to  the  different  ports  of  export,  and  every  material  for 
building  an  indigo  factory  being  close  at  hand.  It  is  not  easy  to 
account  for  the  apathy  that  has  prevailed  as  to  the  culture  of 
indigo,  nor  very  creditable  to  British  enterprise  that  the  last 
export  of  the  dye  was  under  the  Dutch,  in  the  year  1794.  Mr 
Fawkener,  an  extensive  indigo-planter  in  Bengal,  made  a  proposal 
to  Governor  Sir  Robert  Brownrigg,  in  1817,  for  raising  indigo  on 
a  great  scale  in  the  island  ;  but  the  governor  was  then  so  entirely 
occupied  in  suppressing  the  Kandian  rebellion  that  the  proposal, 
for  the  fulfilment  of  which  ample  securities  were  offered,  did  not 
meet  with  the  attention  it  merited.  Some  years  after,  a  Swedish 
gentleman,  of  the  name  of  Tranchell,  but  without  capital,  proposed 
the  formation  of  a  joint-stock  company,  for  the  culture  of  indigo 
in  Tangale;  but  although  Sir  Edward  Barnes  consented  to 
become  its  patron,  many  difficulties,  and  a  tedious  correspondence 
'vith  the  agricultural  society  of  Ceylon  ensued,  which  was  pro- 
^acted,  till  the  death  of  Mr  Tranchell,  in  1828,  finally  put  an  end 
".0  the  scheme.  The  cultivation  of  the  plant  is  now  being  tried  on 
•^  small  scale  at  Jaffna,  by  Mr  Lemarchand,  formerly  an  indiffo- 
jlanter  in  Bengal.  A  portion  of  it  has  been  prepared,  and  the 
mality  found  to  be  excellent.  The  climate  is  peculiarly  favour- 
able, and  labour  cheap,  so  that  we  cannot  but  conclude  that  there 
«»  now  a  fair  prospect  of  success. 

tobacco  is  grown  at  Jaffna  and  Baticaloa   to  a  considerable 

v. ..it,  but  only  by  the  natives,  in  small  patches  round  their 

louses.     It  requires  such  constant  care  to  prevent  the  leaf  being 

'^"'oured  by  caterpillars  that  no  European  can  cultivate  it.     A 

'  '^  looks  over  his  little  bed  morning  and  evening,  and  kills  the 
iK  ^cis.    The  cp^*»*"   iop  '^^  ^'♦.  was  t-  «d  also  at  Galle,  but  failed. 
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wWes  connoisseurs  in  tobacco,  as  quite  superior  to  anything  that 
Hayannah  can  produce ;  but  a  Jaffna  cheroot  can  no  more  be 
compared  to  a  genuine  Havannah  than  one  of  Barclay's  dray- 
horaes  to  the  "  Flying  Dutchman.'"*  The  natives  of  Malabar,  how- 
ever, give  to  the  Jaffna  tobacco  the  preference  greatly  over  their 
own.  Accordingly,  about  the  beginning  of  the  present  century, 
the  Rajah  of  Travancore,  who  maintained,  and  still  maintains,  a 
strict  monopoly  in  this  article  in  his  own  dominions,  entered  into 
a  contract  with  the  government  of  Ceylon  for  all  tobacco  grown 
in  the  province,  by  which  the  latter  averaged  an  annual  profit  of 
not  less  than  £10,000 ;  but  this  arrangement  was  the  cause  of 
serious  loss  to  the  tobacco-growers  of  Jaffna,  by  the  increased 
consumption  it  occasioned  of  inferior  kinds.  Recourse  was  had 
to  various  plans,  with  the  view  of  remedying  this  evil,  and  of 
encouraging  the  growth  of  the  plant  in  Jaffna ;  but  none  of  them 
were  distinguished  for  financial  knowledge,  and  the  trade  rapidly 
declined  even  in  those  markets  where  the  Jaffna  tobacco  had 
long  been  highly  prized.  At  length  the  government  of  Ceylon, 
in  the  year  1837,  determined  on  substituting  the  small  duty  of 
2^  per  cent  for  the  enormous  one  of  200  per  cent,  which  had 
crippled  the  trade  since  1824,  after  which  an  immediate  start,  and 
an  immense  and  steady  increase,  took  place.  We  find  that,  in  the 
years  1844  and  1845,  tobacco  was  exported  from  the  island  to  the 
value  of  more  than  £17,000;  but  the  export  tables  show  a  con- 
siderable decrease  since  that  period.  The  present  Rajah  of 
Travancore  keeps  an  agent  constantly  at  Jaffna,  who  purchases  a 
large  proportion  of  the  produce,  and  ships  it  to  the  coast. 

The  nutmeg  tree  grows  and  bears,  and  two  or  three  small  plan- 
tations have  been  made;  but  it  is  not  likely  to  become  a  favourite 
investment,  as  the  tree  takes  nearly  twenty  years  to  come  into 
bearing. 

The  cultivation  of  cotton  has  been  tried  both  at  Jaffna  and  at 
Baticaloa,  but  only  with  very  partial  success.  Many  writers  on 
Ceylon  have  urged  this  subject  on  the  attention  of  Government ; 
and  Sirr,  in  his  late  work,  quotes  the  opinion  of  an  American 
planter,  that  Ceylon  is  capable  of  producing. cotton  "^qual  in 
quality'^  to  the  American,  and  at  a  cheaper  rate,  as  the  cost  of 
labour  there  is  greater  than  in  Ceylon.  We  cannot  but  think, 
liowever,  that  the  planter  alluded  to  cannot  have  remained  long 
enough  in  the  island  to  judge  of  the  fitness  of  the  climate,  soil, 
and  temperature,  on  all  of  which  he  so  hastily  pronounces  a 
favourable  verdict,  whereas  that  of  "not  proven"*'  would  have  been 
a  more  just  one  ;  for  the  truth  is  that  the  crop  frequently  proves 
a  failure,  owing  to  the  rain  conimencing  before  the  cotton  can  be 
picked ;  and  if  it  gets  wet  when  nearly  ripe,  the  quality  is  dete- 
riorated. When  it  can  be  secured  in  good  order,  it  is  doubtless 
of  superior  quality,  and  brings  a  high  price  in  the  home  market. 

With  the  view  of  cultivating  the  growth  of  silk  in  Ceylon,  Mr 
Bennet,  thirty  years  ago,  introduced  the  white  and  digitated  mul 
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berry  plants,  and  distributed  cuttings  of  them  to  all  the  leading 
people  in  the  island.  The  mulberry  tree  grows  abundantly,  and 
with  a  rapidity  so  great  that  in  little  more  than  six  months  a 
plantation  is  generally  found  to  be  in  full  bearing.  The  most 
extensive  silk-growers  in  the  world,  the  curious  and  ingenious 
Chinese,  have  proved  that  the  tree  which  bears  the  least  fruit  and 
the  most  foliage  is  the  best  food  for  the  silk-worm.  After  many 
expedients  for  increasing  the  quantity  of  foliage,  they  found  that 
by  feeding  hens  on  the  ripe  fruit  of  the  mulberry  tree,  after  it  had 
been  allowed  for  some  time  to  dry  in  the  sun,  and  then  planting 
the  undigested  seeds  which  came  from  their  stomachs,  after  those 
seeds  had  been  well  soaked  in  water,  the  trees  thus  produced  had 
greatly  more  foliage  than  fruit.  The  eggs  of  the  silk-worm 
requiring  constant  washings,  the  Chinese  always  select  their 
ground  for  them  on  slopes  close  by  pure  running  water.  It  is  also 
a  curious  fact  in  the  natural  history  of  silk-worms  that  they  are 
extremely  sensitive,  not  only  to  smells,  but  to  noise ;  and  that, 
when  fully  hatched,  the  barking  of  a  dog  or  the  crowing  of  a 
cock  throws  them  into  disorder.  Mr  Bennet  made  other  sugges- 
tions, such  as  sowing  indigo  for  an  under  crop,  and  planting  rows 
of  plantain  trees  to  form  a  shade  for  the  young  mulberry  plants  ; 
but  we  can  hear  of  no  trial  of  any  consequence  having  been  made, 
until  of  late  years  near  Kandy — and  even  that  on  no  great  scale, 
though  quite  successful.  It  is  now  understood  that  Baron  Delmar, 
a  Frenchman,  who  has  extensive  coffee  estates  in  the  island,  is 
going  to  try  the  growth  of  silk  on  a  large  scale. 

The    magnificent     cocoa-nut  palm-tree    abounds   in   Ceylon, 

encircling  the  greater  part  of  the  island,  thriving  always  best  the 

nearer  it  is  planted  to  the  sea,  and  the  more  sandy  the  soil.     It 

grows  to  the  height   of  60,  80,  and  sometimes   100  feet ;    and 

from  the  top  of  its  tapering  stem  radiates  a  lovely  and  verdant 

circle  of  feathery  foliage.     \Ve   shall   not  attempt  to  detail  the 

many  uses  of  this  tree,  so  eloquently  descanted  on  by  Eastern 

joets;  only  remarking,  that,  besides  the  uses  of  the  nut  itself,  a 

juice  called  toddy,  which  is  the  sap  of  the  cocoa-nut  tree,  exudes 

from  it,  just  below  the  point  from  which  all  the  leaves  radiate. 

First,  a  swelling  is  perceptible,  which  gradually  increases  and 

4,hen  bursts.     The  fruit  is  then  seen  just  forming,  something  like 

a  head  of  corn :  these  increase  in  size,  and  in  a  short  time  each 

grain-like  portion  of  the  head  assumes  the  size  of  a  walnut,  and 

-wentually  attains  the  full  dimensions  of  the'cocoa-nut ;  but  if  you 

-ish  toddy  from  the  tree,  you  can  have  no  frui(  that  same  season. 

'.'he  swollen  part  we  have  mentioned,  from  which  the  fruit  bursts 

orth,  is  at  an  early  stage  punctured,  and  the  sap,  which  would 

lave  gone  to  form  the  fruit,  flows  from  this  puncture,  which  is 

'^^pt  open  with   a  piece   of  the  cocoa  husk.     Clay  pots,  called 

^io**y8^  are  hung  up,  into  which  the  toddy  trickles  down ;  and 

h        ire  '^•ni   i'^d  every  morning.     When  ^"-esh  from  the  >ee,  it 
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coarse  brown   sugar  is  prepared,  called  jaggery,   and  excellent 
▼inegar.     There  is  also  distilled  from  it  the  hnest  possible  arrack. 
This  magnificent  tree,  when  planted  near  the  sea,  blossoms  in  the 
fifth  year ;  but  in  high  and  inland  situations,  not  till  the  sixth  or 
seventh.     It  continues  to  bear  fruit  for  upwards  of  sixty  years. 
It  cannot  be  denied,  however,  that  the  profits  arising  from  cocoa- 
irnt  planting  have  disappointed  many.     The  estates  look  most 
beautiful;  but  the  question  is,  how  will  the  trees  bear?   The  beetle 
bas,  we  understand,  done  more  damage  than  planters  generally 
are  willing  to  admit.  It  bores  into  the  soft  heart  of  the  tree  at  the 
top  of  the  stem,  just  where  the  leaves  spring  from  ;   and,  without 
any  visible  sign,  down  tumbles  the  whole  top  of  the  tree  some 
morning !  After  this  the  tree  always  dies ;  and  as  the  most  common 
time  for  this  unpleasant  accident  is  when  the  tree  first  flowers, 
there  are  five,  six,  or  seven  years'  labour  lost.     The  calculations 
of  the  profits  from  making  sugar  from  the  cocoa-nut  are  extrava- 
gant, and  it  is  not  unlikely  that  tapping  young  trees  will  kill 
them — at  all  events,  prevent  their  producing  many  or  good  nuts. 
Baticaloa  seems,  both  in  climate  and  soil,  a  better  locality  than 
Jaffna  for  this  cultivation.     The  facilities  for  shipment  are  the 
same,  but  labour  is  a  little  dearer. 

The  Palmyra  palm  grows  in  immense  quantities  in  Jaffna.  In 
appearance  it  a  good  deal  resembles  the  cocoa-nut  tree ;  but,  unlike 
it,  takes  nearly  twenty-five  years  to  come  into  bearing.  The  fruit, 
which  grows  in  clusters  like  the  cocoa-nut,  becomes,  after  being 
dried  in  the  sun,  the  food  of  the  natives,  almost  in  the  same  pro- 
portion as  rice.  The  wood  makes  good  rafters,  and  has  been 
largely  exported  to  Madras  during  the  last  few  years.  The  liquid 
called  toddy  is  also  extracted  from  this  tree  in  great  quantities, 
and  converted  into  jaggery,  which  is  sent  over  to  the  coast  to  be 
refined  into  sugar.  It  has  often  been  proposed  to  erect  a  refinery 
in  Jaffna,  which  certainly  would  be  a  good  speculation,  as  the 
article  pays  at  present,  even  after  the  extra  expense  of  shipment 
to  the  coast. 

It  would  be  quite  in  vain  to  attempt,  in  a  space  like  ours,  to  give 
the  reader  anything  like  an  account  of  all  the  vegetable  wonders 
of  Ceylon,  we  have  therefore  confined  ourselves  hitherto  to 
those  most  interesting  to  agriculturists.  But  we  cannot  quit  the 
subject  without  some  mention  of  the  talipat  palm,  the  most 
beautiful  and  magnificent  of  all  the  palms  of  the  island.  The 
trunk  near  the  ground  is  generally  about  9  feet  in  circumfe- 
rence, and  it  grows  to  the  height  of  from  70  to  100  feet, 
tapering  towards  the  summit,  from  whence  its  immense  leaves 
spring  and  droop  all  around.  It  is  a  common  belief  among  the 
natives  that  this  tree  lives  a  century  before  it  blossoms,  after 
which  it  immediately  begins  to  decay.  The  flower,  which  is  large, 
its  full  height  being  nearly  30  feet,  and  of  a  beautiful  shade  of 
yellow,  remains  some  months  in  bloom,  and  its  bursting  for 
from  the  spathe  is  said  to  be  attended  with  a  loud  report.     1 
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leaf  of  this  splendid  tree  is  circular  at  the  point,  has  a  feathery 
handle,  and  folds  up  like  a  fan.  It  is  the  largest  leaf  known,  its 
circumference  ranging  from  30  to  40  feet ;  its  extreme  length  from 
the  tip  to  the  end  of  the  stalk  sometimes  measuring  25  feet, 
and  its  width  varying  from  12  to  17  feet.  From  the  circum- 
stance of  its  being  impervious  to  rain,  and  combining  also, 
with  this  quality,  extreme  lightness,  it  has  become  invaluable  to 
the  Eastern  traveller,  and  is  used  for  tents,  the  leaf  being  supported 
by  bamboo  canes.  These  tents,  indeed,  are  frequently  called  tali- 
pats  ;  for  we  find  in  journals  of  expeditions  to  Adam^s  Peak  and 
elsewhere,  "  here  we  pitched  our  talipats."  The  natives  subdivide 
the  leaf  into  eight  parts,  draw  out  the  fibres,  and  then  stitch  the 
diiferent  parts  together,  according  to  the  uses  to  which  it  is  to  be 
applied.  It  was  the  privilege  of  the  native  kings,  and  of  those 
also  belonging  to  the  highest  caste,  to  have  these  leaves  borne 
over  and  before  them,  the  number  accorded  to  each  being  fixed 
with  reference  to  rank  and  dignity.  They  also  use  them  as  fans 
and  umbrellas,  and  as  a  thatching  for  their  bungalows,  which 
answers  the  purpose  excellently.  The  Cingalese  records  are 
written  on  strips  of  this  leaf;  and  some  of  these,  which  are  still 
extant,  have  retained  all  their  original  freshness  throughout  a 
period  of  many  centuries  :  they  are  engraved  with  an  iron  style. 
From  the  pith  which  is  found  in  the  trunk  of  the  talipat  palm, 
there  comes,  when  dried,  a  fine  meal,  which  the  natives  make  into 
cakes.  From  this  granulated  pith,  sago  has  been  prepared,  but  it 
is  generally  considered  to  be  of  inferior  quality. 

It  would  be  quite  out  of  our  province  to  give  here  an  account  of 
the  wild  animals,  the  numerous  and  beautiful  fish  tribe,  and  the 
other  peculiarities  of  the  island ;  we  shall  only  make  a  few  remarks 
on  the  breeding  and  importing  of  stock,  in  addition  to  what  we 
said  in  a  former  number.  The  only  live  stock  belonging  to  the 
island  are  cattle,  the  horses  being  all  imported.  Government  tried 
breeding  horses  at  Delft,  near  Jafi'na,  but  gave  it  up.  There  are 
sheep  at  Jaffna,  but  nowhere  else,  as  they  cannot  stand  the  moist 
climate  of  the  hills.  Cingalese  cattle  are  not  large,  but  they  are 
well  shaped  and  hardy.  The  cows  give  very  little  milk,  few  giving 
so  much  as  two  quarts  a-day,  but  it  is  rich.  To  make  1  lb.  of 
Gutter,  it  takes  12  quarts  of  the  milk  of  a  Cingalese  cow,  and 
J  6  quarts  of  a  coast  cow.     A  friend  bought  eight  Cingalese  cows, 

hree  of  which  had  recently  calved,  and  the  others  were  all  in  calf, 
^  one  lot.  They  cost  him,  delivered  at  his  property,  £13,  6s. ; 
ju     "^  has  been  very  unfortunate  with  them,  for  they  all  got  sick 

v     I    he  change  of  grass  and  water ;  and  although  none  of  the 
aed,  two  of  the  calves  did,  and  one  cow  calved  prematurely ; 

.ill.  ^.  hough  both  mother  and  child  were  '^  doing  as  well  as  could 

^'*  -^^  )ected  '    ^r  i<L8t  time  we  heard  of  them,  still  they  were  very 

^nd  till  riving  no  milk.     Cows  are  very  cheap  on  the 

from  iiead  upwards,)  but  it  is  difficult  to  get  good 

.  ^n^h  HA  inferiA}      N'\  patiVc  rf»«tT>  \}Q  trusted,  and  it 
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will  Dot  pay  to  go  over  and  buy  them.     If  you  sent  a  man,  you 

would  probably  get  a  very  fair  lot  of  cattle  in  appearance,  but  find 

half  of  them  barren,  or  so  old  that  they  would  perhaps  only  calve 

oUce  more.     They  bring  a  few  over  for  sale,  but  they  are  always 

wretched  brutes.     Even  when  you  get  pretty  good  coast  cattle, 

you  must  calculate  on  almost  a  fourth  of  them  dying  from  the 

climate.     There  has  been  this  year  a  severe  murrain  among  the 

cattle,  chiefly  the  Bandy  bullocks.    Suppose  you  pay  £2  for  a  cow, 

and  she  gives  you  two  quarts  of  milk  a-day  for  six  months,  this 

is  equal  to  about  12  lb.  of  butter,  which,  at  3s.  a  lb.,  about  clears 

off  the  purchase-money,   and   leaves  you  the  cow  and  calf  for 

nothing ;  so  there  is  a  good  margin  for  contingencies,  and  every 

reason  to  think  that  fattening  cattle  and  making  butter  would 

prove  profitable.     The  expense  of  feeding  is  not  great.     Pasture, 

as  may  be  supposed,  is  very  rich.  As  an  instance  of  the  luxuriance 

of  tropical  vegetation,  we  may  mention  that  there  is  a  grass  in 

Ceylon,  called  mana  grass,  many  of  the  seed  stalks  of  which  grow 

to  the  height  of  12  tee t,  its  quite  ordinary  height  being  6  feet 

and  upwards.     This  grass  forms  an  excellent  thatch. 

By  au  almanac  lately  published  in  Ceylon  for  the  year  1851, 
we  find  an  account  of  the  total  area  under  cultivation,  and  of  the 
distribution  of  the  different  crops,  whicli,  although  considered  to 
be  but  an  approximation,  is  still  valuable  as  such.  In  the  central 
province  alone,  we  find  that  upwards  of  1800  acres,  formerly 
planted  with  coffee,  have  been  abandoned.  There  are  no  returns 
from  the  other  provinces,  so  that  we  cannot  give  the  total  aban- 
doned. To  balance  this,  however,  we  understand  from  private 
parties  that  tiiere  are  now  about  i^OOO  acres  of  new  lancl  being 
brought  under  cultivation.  The  author  seems  more  uncertain  as 
to  the  space  occupied  by  cinnamon  gardens  than  by  all  the  other 
kinds  ot  produce,  merely  guessing  it  at  13,000  acres,  not  having 
been  able  to  ascertain  the  amount  in  the  southern  province.  The 
result,  then,  stands  as  follows : — 

Acres. 

Coeoa-nnt  CQltiy&tion,      .....  122,000 

Coffee,      .......  80,000 

Cinnamon,            ......  13,000 

Sogar,      .......  2,500 

Palmyraa  at  Jaffiia,          .....  35,000 

Rice,        .......  400,000 

Fine  grain,           ......  100,000 

Tobacco,  .......  10,000 

Pepper,  Indian-corn,  ginger,  cotton,  &c.,             .            .  1 0,000 

Pasture,   .......  400,000 

Total,  1,172,600 

We  repeat  that  these  are  only  given  as  approximations.  The 
total  area  of  Ceylon  is  15,808,000  acres,  of  winch  about  1,000,000, 
or  little  more  than  one-tit'teenth,  seems  to  be  cultivated  or  used 
as  pasturage. 

if  iu  what  we  have  said  of  the  present  state  and  prospects  < 
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Ceylon  we  may  hare  brought  down  the  high  ideal  that  many  have 
formed  of  this  "  gem  of  the  Eastern  wave,''  this  "  pendant  jewel 
of  India,''  or  offended  others  who,  having  interests  greater  or  lesser 
there,  are  still  deluding  themselves  with  visions  of  high  prices  and 
splendid  fortunes,  our  only  apology  is  that  it  is  all  true.  The 
discrepancy  between  the  glowing  descriptions  of  foreign  countries 
given  in  books,  and  the  accounts  we  hear  from  prudent  and  disin- 
terested persons  who  have  visited  or  resided  in  these,  is  quite 
distressing.  The  evil  done  is  incalculable,  and  in  no  country  has 
it  been  greater  than  in  Ceylon.  Besides  the  losses,  and,  to  many 
proprietors,  the  ruin  that  ensued  a  few  years  ago,  owing  to  the 
fall  in  prices  and  other  reverses,  many  young  men  also  suffered 
severely.  Even  after  there  had  been  ample  time  for  warning, 
they  were  still  lured  away  by  the  bright  prospects  held  out  to 
them.  On  their  arrival  in  the  island,  they  found  no  situations 
were  to  be  had  such  as  they  had  expected.  Hundreds  of  them,  if 
they  had  not  means  to  leave  the  island,  either  accepted  of  situa- 
tions far  beneath  them,  or  drank  themselves  to  death  in  despair. 
These  are  most  unpleasant  truths,  but  they  must  be  told.  We 
look  to  the  rapid  means  of  communication  between  our  own  and 
foreign  countries  for  the  cure  of  these  evils;  for  we  fear  that,  with 
all  our  knowledge,  the  spirit  of  adventure  and  speculation  is  as 
rife  as  ever.  It  was  distance  that  made  foreign  countries  wonders 
and  mysteries  to  us,  for  the  many  had  nothing  for  it  but  to  believe 
the  few ;  and  fortunes  were  made  with  such  unheard-of  rapidity 
that  the  wise  shook  their  heads,  and  the  vulgar  were  struck  with 
superstitious  awe.  Now,  however,  that,  instead  of  twelve  months, 
and  often  more,  elapsing  before  we  could  have  question  and  answer 
from  over  "  the  black  water,"  as  the  Indians  call  the  ocean,  we 
can  have  it  in  sometimes  less  than  three,  we  are  no  longer  likely 
to  be  long  deluded  by  false  representations — nor,  indeed,  can  we 
have  any  excuse  for  remaining  ignorant  of  what  every  one  may 
learn  by  a  very  ordinary  amount  of  inquiry. 
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Effects  of  Burnt  Clay  as  a  Manure.  By  Dr  VoELCKER, 
Professor  of  Chemistry  in  the  Koyal  Agricultural  College, 
Cirencester. — ( Concluded  from  p,  79.)  — In  burning  clay  properly,  I 
have  found  that  a  much  larger  amount  of  potash  is  rendered  soluble, 
in  a  way  which  I  shall  explain,  after  having  given  the  details  of 
my  analyses.  But  every  physiologist  knows  that  potash  is  one  of 
the  most  valuable  and  essential  food  of  plants.  I  am  inclined, 
therefore,  to  consider  the  fact,  that  potash  being  rendered  more 
soluble  on  burning  clay,  is  the  chief  cause  of  the  beneficial  effects 
of  burnt  clay. 
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I  am  indebted  to  Sir  Thomas  Tancred  for  the  material  with  which 
my  experiments  were  made. 

Having  procured  for  me  some  clay  of  the  new  red  sandstone 
formation  from  the  farm  of  Huntstile,  near  Bridgewater,  tenanted 
by  Mr  Thomas  Danger,  I  proposed  to  myself  the  following  ques- 
tions:— 

1.  Is  this  clay  more  soluble  after  burning  than  in  its  natural 
state? 

2.  What  are  the  relative  proportions  of  insoluble  and  soluble 
matters  in  this  clay,  when  burnt  in  different  manners  ? 

3.  What  is  the  relative  composition  of  the  soluble  portion  in 
each  case  ? 

4.  Is  it  essential  or  desirable  that  clays  fit  for  burning  should 
contain  lime? 

5.  What  are  the  characteristics  of  clays,  of  which  it  can  be  said 
that  they  are  totally  unfit  for  burning  ? 

6.  Can  it  be  determined  by  chemical  analysis  whether  burning 
will  be  efficacious  in  rendering  clay  a  fertiliser  ? 

7.  What  are  the  reasons  of  the  failure  attending  over-burning  ? 

8.  Does  moderately  burnt  clay  absorb  more  ammonia  from  the 
atmosphere  than  unburn t  clay  ? 

9.  Does  over-burnt  clay  absorb  any  or  no  ammonia  from  the 
atmosphere  ? 

10.  Is  ammonia  found  in  burnt  clay,  containing  protoxide  of 
iron,  when  exposed  in  a  moist  state  to  the  atmosphere  in  much 
larger  quantities  than  in  the  same  clay  exposed  in  a  dry  state  to 
the  atmosphere  ? 

11.  What  is  the  reason  that  burnt  clays  improve,  especially  root 
and  other  green  crops,  as  Mr  Woodward  states  ? 

The  nature  of  the  chemical  changes,  which  may  be  supposed  to 
affect  the  action  of  burat  clay  on  the  land  to  which  it  is  applied, 
was  examined  by  four  distinct  analyses. 

No.  I.  Clay-soil  in  its  natural  state. 

No.  II.  A  quantity  of  the  same  clay-soil  was  exposed  to  a  dull 
red  heat  in  a  closed  platinum  crucible,  and  kept  at  that  temperature 
for  half  an  hour.     Ihe  clay,  after  burning,  had  a  dark-grey  qoXoxxv. 

No.  III.  Another  portion  of  the  same  clay-soil  was  exposed  to 
a  red  heat  for  half  an  hour  in  an  open  crucible.  The  contents  of 
the  crucible  were  frequently  stirrea  with  a  platinum  wire,  in  order 
to  effect  the  complete  combustion  of  all  organic  matters,  and  to 
secure  the  perfect  oxydation  of  any  protoxide  of  iron  which  was 
present  in  the  clay.  After  burning,  the  colour  of  this  portion  of  the 
clay  was  red ;  rather  brighter  than  the  natural  colour  of  the  ^oil. 

No.  IV.  A  fourth  portion  of  the  same  clay-soil  was  exposed  for 
about  three  hours  to  a  full  red  heat  in  an  open  crucible. 

Though  water,  containing  carbonic  acid,  acts  more  slowly,  yet 
it  produces  the  same  effects  on  the  constituents  of  clay  as  dilut-^ 
nuneral  acids.     I  preferred  to  apply  dilute  muriatic  acid  ii 
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of  water  charged  with  carbonic  acid,  in  order  to  test  the  solubility 
of  the  above  four  samples  of  clay.  Accordingly,  separate  quanti- 
ties of  Nos.  I.,  II.,  III.,  and  IV.,  were  taken  for  analysis,  and  each 
boiled  for  half  an  hour  in  four  ounces  of  water,  containing  one- 
tenth  of  its  bulk  of  hydrochloric  acid ;  the  insoluble  part  of  the 
clay  was  collected  on  a  filter,  and  washed  with  distilled  water  until 
nothing  more  was  dissolved. 

In  the  soluble  part  of  Nos.  I.,  II.,  III.,  and  IV.,  the  following 
substances  were  determined  quantitatively  : — Soluble  silica,  oxide 
of  iron,  and  alumina ;  carbonate  of  lime,  potash,  soda,  and  phos- 
phoric acid. 

In  No.  IV.  phosphoric  acid  was  not  determined. 

The  following  table  exhibits  the  results  of  these  several  ana- 
lyses : — 


No.  I. 

No.  IL 

No.  III. 

No.  IV. 

Water,  driven  off  at  212**  F., 
Organic  matter,  and  water  of  { 

cumbinatioD,                .              ) 
Insoluble    matter,     (in    dilute 

hydrochloric  acid,) 
Soluble  matter,  consisting  of — 
Soluble  silica,    . 
Oxides  of  iron  and  alumina. 
Carbonate  of  lime, 
Potash, 
Soda,     .... 

Phosphoric  acid. 

Chlorine  and  sulphuric  acid,     . 
Magnesia,  (not  determined,) 

5.539 
3.621 

84.100 

1.450 

3.070 

.740 

.269 

.220 

.380 

traces 

«  •  « 

[     9.160 

80.260 

1.380 

8.245 

.420 

.941 

.336 

.165 

traces 

■  «  ■ 

9.200 

81.845 

1.580 

6.092 

.650 

.612 

.314 

.128 

traces 

•  •  ■ 

9.300 

85.309 

1.150 

2.970 

.188 

.544 

.104 

}  Not  de- 

1  ter  mined 

traces 

•  ■  • 

99.389 

100.907 

100.221 

99.566 

The  suggestions  to  which  these  analytical  results  give  rise  will 

be  more   intelligible  after  we  shall  have  briefly  considered  the 

origin  and  composition  of  agricultural  clays  in  general,  and  pointed 

out  on  what  substances  chiefly  the  fertilising  powers  of  clay  depend. 

Clays  generally  result  from  the  disintegration  and  degradation 

jf  granitic  and  felspatic  rocks.     Felspar,  a  mineral  composed  of 

ulicate  of  potash  or  soda,  and  silicate  of  alumina,  exposed  for  a 

ong  time  to  the  united  action  of  the  atmosphere  and  water,  suffers 

•  gradual  decomposition,  and  falls  altogether  to  powder.     Silicate 

fl  potash,  a  soluble  salt,  is  washed  out  by  the  rain  falling  on  the 

decomposed  rock,  and  converted,  in  its  turn,  by  the  carbonic  acid 

^  the  atmosphere  into  carbonate  of  potash  and  silica.    Part  of  the 

-"ica  remains  behind  with  the  insoluble  silicate  of  alumina,  the 

.nief  constituent  of  clays.     Agricultural  clays,  however,  are  never 
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soluble  silicate  of  potash  and  soda,  and  traces  of  phosphoric  acid, 
chlorine,  and  sulphuric  acid.  The  state  of  combination  in  which 
these  diflTerent  constituents  occur,  varies  in  different  clays.  The 
complex  nature  of  agricultural  clays  will  become  apparent  by  the 
subjoined  analyses  of  three  samples  of  clays  from  Dumbelton,  in 
Gloucestershire,  made  in  my  laboratory. 


No.  1. 

No.  2. 

No.  3. 

Water  of  combination  and  organic  matter, 

Oxides  of  iron,          ..... 

Alumina,  soluble  in  acids,   .... 

Alumina,  in  a  state  of  silicate, 

Lime,  carbonate  of,              .... 

Lime,  in  a  state  of  insoluble  silicate. 

Magnesia,  soluble  in  acids. 

Magnesia,  in  a  state  of  insoluble  silicate,    . 

Potash  and  soda,  soluble  in  acidn,   . 

Potash  and  soda,  in  a  state  of  insoluble  silicate,     . 

Silica,  (soluble  in  acids,)      .... 

Silica,  (insoluble  in  acids,) 

7.69 
8.24 
8.04 

10.04 
1.12 
0.44 
0.62 
0.34 
0.73 
0.94 
0.09 

61.71 

6.62 
7.33 

10.62 
7.06 
0.70 
0.54 
0.12 
0.39 
1.04 
2.70 
0.06 

62.82 

6.68 
8.63 
9.25 
9.66 
0.19 
0.24 
0.56 
0.34 
1.13 
1.82 
0.08 
61.42 

100.00 

100.00 

100.00 

As  alumina  or  silicate  of  alumina  is  not  found  in  the  ashes  of 
cultivated  plants,  the  chief  component  part  of  clay  cannot  be  said 
to  contribute  in  itself  to  the  direct  nutrition  of  plants,  and  we  have, 
therefore,  to  look  amongst  the  accessary  ingredients  of  clay  for 
the  fertilising  agents  or  substances  which  are  used  as  direct 
articles  of  food  by  plants.  Lime,  magnesia,  sulphuric  and  phos- 
phoric acid,  and  chlorine — substances  which,  in  larger  or  smaller 
quantities,  occur  in  clays — are,  indeed,  essential  to  the  growth  of 
plants ;  but  the  value  of  an  agricultural  clay  chiefly  depends  on 
the  proportion  of  potash  and  soda  which  it  contains.  Potash  is  an 
essential  element  m  all  ashes  of  plants,  and  acts  as  a  most  powerful 
manure.  The  high  price  of  salts  of  potash  unfortimately  prevents 
their  more  extensive  application  in  agriculture,  and  plants  are, 
therefore,  dependent  in  a  great  measure  on  the  natural  sources 
from  which  they  derive  their  potash.  The  chief  source  of  potash 
in  ordinary  soils  is  the  clay,  which  forms  part  of  almost  all  soils, 
and  which  itself  usually  contains  some  undecomposed  silicate  of 
potash  or  a  duple  silicate  of  potash  or  soda  and  an  earthy  base, 
from  which,  in  gradual  decomposition,  potash  is  set  free  and  made 
available  to  plants.  Clay,  we  have  seen,  is  in  many  cases  derived 
from  felspar :  the  more  undecomposed  felspar-fragments  a  clay 
contains,  the  more  it  is  likely  to  prove  useful  to  plants.  Hence  we 
are  enabled  to  explain  the  advantages  of  fallowing.  By  that 
process  a  fresh  portion  of  the  soil,  not  hitherto  exposed  to  the 
action  of  the  atmosphere,  is  brought  up,  and  the  undecomp 
fragments  of  felspar  are  forced  by  the  combined  action  of  air  a 
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water  to  yield  their  potash  and  soda,  which  are  the  indispensable 
requisites  of  a  healthy  vegetation. 

Without  doubt,  then,  potash  is  the  most  valuable  substance  in 
clays,  and,  if  I  am  not  mistaken,  the  substance  on  which  their 
manuring  qualities  mainly  depends. 

In  an  age  of  railway  and  steam-boat  enterprise  and  telegraphic 
despatch,  agriculture  is  forced  to  progress,  and,  in  consequence  of 
this,  fallowing  must  necessarily  yield  to  some  more  extensive  and 
expeditious  means  of  gaining  the  same  advantages.  Now,  I  am 
prepared  to  show,  that,  in  burning  clay,  precisely  the  same  changes 
are  effected  in  a  few  days  which  in  bare-fallowing  are  produced 
in  so  many  months :  in  other  words,  the  natural  fertility  of  the 
.soil,  which  in  fallowing  is  restored  after  a  long  interval  of  rest, 
can  be  restored  in  many  instances  in  a  few  days,  by  burning 
land. 

Let  us,  however,  examine  the  proposed  questions  separately. 

1.  Is  the  clay  from  Huntstile,  near  Bridgewat^r,  more  soluble 
in  dilute  hydrochloric  acid,  after  than  before  burning  ? 

A  reference  to  the  above  tabulated  analytical  results  will  show 
that,  after  burning,  this  clay  has  become  much  more  soluble  than 
the  clay  in  its  natural  state. 

2.  What  are  the  relative  proportions  of  soluble  and  insoluble 
matters  in  this  clay  when  burnt  in  different  manners  ? 

The  above-mentioned  results  not  only  teach,  generally,  that 
clay  becomes  more  soluble  in  burning,  but  that  the  temperature 
to  which  it  is  exposed  mainly  regulates  the  solubility  of  tne  clay. 
A  proper  temperature  for  burning  clay  is,  indeed,  a  condition  m 
the  process,  on  which  the  success  of  the  operation  chiefly  depends. 

We  see,  from  the  preceding  tabulated  results,  that  clay,  in  100 
parts  in  its  natural  state,  furnishes  only  6.74  grs.  of  soluble 
inorganic  matter,  leaving  84.100  insoluble  mineral  matters  behind  ; 
whilst  the  same  clay,  burnt  at  a  temperature,  and  under  circum- 
stances under  which  the  organic  matter  .was  not  altogether  de- 
stroyed, left  80.260  grs.  of  insoluble  inorganic  substances,  and 
furnished  10.580  grs.  of  soluble  inorganic  matters.  An  increase 
of  the  temperature,  sufficiently  high  to  bum  off  the  small  amount 
'^f  organic  matter  which  enters  into  the  composition  of  this  clay, 
Ac4a  the  effect  of  produ'^^ng^  the  solubility  of  its  constituents  to 
about  1^  per  cent ;  a»  *  more  protracted  exposure  to  a  still 
ligher  temperature  ^*>'  ^'j  effect  of  a  further  reduction  of 
ts  solubility,  ♦r*  sr-»^   ^,     -  wnt  tl^at  this  over-burnt  clay  became 


f^an  1 


n\^^\^\i 


^n      (»T    I    fft  Tintural  state. 


IU»>U1  ll. 


slightly  buritb, 
',  (burnt  stronr^* 


Proportion  or 

i»i»K]e  inorganic  Iniolable  niiii<«d 

'Tiatter.  maUer. 

;).740  S4.100 

0.580  SO.260 

'^.955  81.845 

vH'  86«09 
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It  is  difficult  to  determine  at  what  exact  temperatare  clay 
should  be  burnt  for  agricultural  purposes,  and  I  am  inclined  to 
believe  that  this  point  cannot  be  settled  by  small  experiments  in 
the  laboratory,  besides,  if  it  could  be  done,  the  mere  indication 
of  the  degree  of  heat  would  not  be  a  sufficient  guide  to  the  practi- 
cal man,  and  therefore  possesses  little  more  than  a  theoretical 
value.  Valuable  results,  however,  might  be  obtained  by  recording 
the  exact  circumstances  under  which  different  clays  have  been 
burnt,  by  observing  the  practical  effects  of  clay  burnt  in  different 
ways,  and  reserving  a  portion  of  each  sample  of  clay  for  chemical 
analysis.  The  analysis  of  a  series  of  different  clays,  and  clays 
burnt  in  different  manners,  I  have  no  doubt,  besides  throwing 
additional  light  on  the  rationale  of  the  process  of  soil  burning, 
is  likely  to  be  attended  with  important  practical  results. 

3.  What  is  the  relative  composition  of  the  soluble  matter  in 
clay  burnt  in  different  manners? 

Referring  to  the  above  analytical  results,  we  find  much  differ- 
ence in  the  composition  of  the  soluble  portion  of  each  of  the  four 
samples  of  clay ;  but  I  would  invite  particular  attention  to  the 
important  fact,  which  is  distinctly  proved  by  these  analyses,  that 
the  proportion  of  alkalies,  more  particularly  that  of  potash,  is  much 
larger  in  the  burnt  than  in  the  unbumt  clay.  Finding  the 
quantity  of  so  valuable  a  fertilising  substance  as  potash  very  much 
increased  in  the  soluble  portion  of  burnt  clav,  and  considering 
that  this  is  precisely  the  effect  produced  in  fallowing,  as  demon- 
strated above,  I  have  no  hesitation  to  assign  the  chief  cause  of  the 
beneficial  effects  of  burnt  clay  to  a  larger  quantity  of  potash 
which  is  liberated  by  burning  and  rendered  available  for  immediate 
use  by  plants. 

The  temperature  to  which  the  clay  has  been  exposed,  here 
regulates  the  proportion  of  potash  rendered  soluble  in  dilute 
muriatic  acid  in  a  remarkable  manner.  In  the  natural  clay  only 
0.269  of  a  per  cent  of  potash  were  soluble ;  whereas  in  clay  burnt 
at  a  moderate  heat,  and  under  circumstances  resembling  those 
under  which  clay  is  burnt  in  the  field,  the  quantity  of  soluble 
potash  amounted  to  more  than  three  times  the  former  quantity,  the 
exact  proportion  of  potash  being  0.941  of  a  per  cent.  In  clay 
No.  3,  the  higher  temperature  to  which  it  was  exposed  caused  a 
diminution  of  the  last-mentioned  proportion  of  potash,  the  actual 
number  obtained,  on  analysis  of  No.  3,  being  0.512  of  potash,  and 
in  No.  4  nearly  the  same  quantity  of  potash — namely,  .544  grs. 
were  obtained. 

The  actual  quantities  of  soda  rendered  more  soluble  in  burn- 
ing are  trifling,  but  still  sufficiently  large  to  confirm  the  fact  that 
soda  is  rendered  more  soluble  in  burning.  The  higher  tempera- 
ture applied  in  burning  No.  3  and  No.  4  likewise  was  attended 
with  a  slight  diminution  of  soluble  soda,  when  compared  with  No.  2. 


110  THE  farmers'  note-book. — NO.  XXXIII. 

No.  1.        Ko.  2.        No.  3.        Mo.  4. 
Soda,    .    .    0.220       0.336       0.314       0.104 

Anotber  important  difference  in  the  composition  of  these 
four  samples  of  clays — which,  however,  is  more  interesting  in  a 
theoretical  than  in  a  practical  point  of  view — is  presented  in  the 
relative  quantities  of  lime  whicn  were  found  in  the  soluble  portion 
of  each.  In  clay  in  its  natural  state,  the  quantity  of  carbonate  of 
lime  amounted  to  0.740  per  cent ;  in  moderately  burnt  clay  (No.  2) 
to  0.420 ;  in  clay  burnt  at  a  higher  temperature  (No.  3)  to  0.550 ; 
and  in  over-burnt  clay  (No.  4)  to  0.188.  The  three  latter  quanti- 
ties are  marked  down  in  the  analyses  as  carbonate  of  lime,  for  the 
sake  of  comparison  with  No.  1,  in  which  the  lime  really  existed 
as  carbonate  of  lime ;  but  as  not  the  slightest  effervescence  took 
place  on  dissolving  the  burnt  clay  in  dilute  muriatic  acid,  it  is  clear 
that  the  lime  did  not  exist  in  it  in  a  state  of  carbonate.  The  lime 
must  have  existed  in  No.  2,  No.  3,  and  No.  4,  as  caustic  lime,  or 
in  a  state  of  silicate ;  it  would  have  been,  therefore,  more  correct 
to  indicate  the  quantity  of  pure  lime  in  the  above  table. 

The  excess  in  analyses  No.  1,  No.  2,  and  No.  3,  is  partly  due  to 
this  inaccuracy  of  stating  the  results,  partly  to  the  fact  that  silicate 
of  protoxide  of  iron,  in  burning,  becomes  decomposed.  The  pro- 
toxide of  iron  is  rendered  soluble  in  dilute  muriatic  acid,  but  in 
the  analyses  it  is  determined  and  calculated  as  peroxide  of  iron  ; 
hence  we  find  the  largest  excess  in  No.  2,  in  which  most  iron 
has  become  soluble  in  dilute  muriatic  acid. 

The  following  considerations  induce  me  to  think  that  the  lime 
in  Nos.  1,  2,  3,  and  4  existed  in  a  state  of  silicate.  Chemists 
are  well  acquainted  with  the  methods  of  determining  the  quantity 
of  potash  and  soda  in  insoluble  silicates,  to  which  class  of  silicates 
felspar  belongs. 

The  usual  method  consists  in  fusing  the  finely  powdered  sub- 
stance with  an  excess  of  carbonate  of  baryta.  In  this  process 
potash  and  soda  are  rendered  soluble  in  the  following  manner : — 
The  baryta  combines  with  the  silica,  orginally  present  in  combina- 
tion witn  potash  and  soda :  silicate  of  baryta  is  formed,  and  the 
alkalies,  potash  and  soda,  uniting  with  the  carbonic  acid  of  the 
'»,arbonate  of  baryta,  are  rendered  soluble. 

Lime,  which  in  its  chemical  relation  is  closely  allied  to  baryta, 
acts  precisely  in  the  same  manner  on  insoluble  silicates  of  potash 
i.nd  soda.  Now,  if  clay  originally  contains  carbonate  of  lime,  it 
vill  act  at  an  elevated  temperature  on  the  insoluble  silicate  of 
ootash,  which  is  present  in  many  clays  in  the  shape  of  fragments 
<f  felspar;  and  by  duple  decomposition  it  will  give  rise  to  the 
)roduction  of  silicate  of  lime  and  carbonate  of  potash.  Silica 
;nters  into  combination  with  lime  in  different  proportions:  some  of 
hese  coT^^^nations  are  soluble  in  dilute  acids ;  most  of  them  are 
np^iiiKi-        nst'^^'.f    '^  /^a-l^onotA  -*f  limf  and  insoluble  silicate  of 


EFFECTS  OF  BURNT  CLAY  AS  A  MANURE.  Ill 

potash,  we  thus  find  in  burnt  clay  a  larger  proportion  of  soluble 
potash  and  silicate  of  lime,  which  is  partly  insoluble  in  acid.  The 
aiminution  of  the  quantity  of  lime,  and  the  increase  of  potash  in 
the  soluble  portion  of  burnt  clay,  thus  find  a  ready  explanation. 
Much,  however,  as  indicated  by  the  practical  observations,  and  the 
above  analytical  results,  depends  on  a  proper  temperature.  If  the 
heat  is  allowed  to  become  too  intense,  new  changes  in  the  con- 
stituents of  clay  are  produced,  which  have  the  eflfect  of  rendering 
the  potash  asain  less  soluble. 

Tne  fact  uiat  felspar  is  more  readily  decomposed  after  having 
been  moderately  calcined  is  not  a  new  one.  Professor  Fuchs  of 
Munich  having  shown  clearly  that  this  is  the  case,  not  only  with 
felspar,  but  also  with  other  minerals,  into  the  composition  of  which 
silicate  of  potash  enters.  Fully  in  accordance  with  this  fact  is  the 
practical  observation  of  Professor  Lampadius,  who  found,  by  a' 
aeries  of  field  experiments,  that  moderately  calcined  gneiss,  granite, 
certain  kinds  of  porphyry  and  trap  rocks,  all  of  which  contain 
silicate  of  potash,  in  a  similar  manner  as  burnt  clay,  promote  the 
luxuriant  growth  of  many  plants  in  a  remarkable  manner.  It 
would  be  doing  injustice  to  Professor  Zierl  of  Munich  to  leave 
unnoticed  that,  in  speaking  of  the  causes  of  the  effects  of  burnt 
clay,  he  suggested  whether  the  accessary  constituents  of  clay, 
particularly  the  alkalies,  might  not  be  rendered  more  soluble  in  the 
process  of  burning.  Had  Professor  Zierl  submitted  unburnt  and 
Dumt  clay  to  chemical  analysis,  he  would,  no  doubt,  have  found 
that  this  was  really  the  case;  but  as  he  brought  forward  no 
experimental  proof  in  support  of  his  theoiy,  it  had  the  fate  of 
bemg  disregarded  by  many  at  the  time  of  its  publication,  and  of 
being  soon  after  forgotten  by  most. 

As  far  as  I  am  aware,  the  above  analytical  results,  in  support  of 
my  theory  respecting  the  liberation  of  potash  in  clay,  are  the 
first  direct  proofs  which  have  been  furnished  by  any  chemist. 
Though  unacquainted  with  Professor  Zierl's  theory,  and  Professor 
Fuchs'  experiments,  when  I  undertook  the  investigation,  I  am 
bound  to  acknowledge  that  the  theory  I  have  embraced,  respect- 
ing the  liberation  of  potash  in  clay,  is  not  a  new  one.  Disclaiming 
the  merit  of  being  its  discoverer,  I  shall  feel  amply  rewarded  by 
seeing  these  direct  experimental  proofs  in  support  of  this  theory 
confirmed  by  the  experience  of  other  chemists. 

4.  Is  it  essential,  or  desirable,  that  clays  fit  for  burning  should 
contain  lime  ? 

My  own  experiments  have  been  confined  to  clay  which  con- 
tained originally  lime ;  I  am,  therefore,  not  prepared  to  answer 
the  first  part  of  the  question — namely,  is  it  essential  that  clays  fit 
for  burning  should  contain  lime?  The  observations  already 
made  respecting  the  action  of  lime  on  insoluble  silicates  of 
potash  and  soda,  however,  enable  me  to  answer  the  second  part 
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the  question — Damelj,  is  it  desirable  that  such  clays  should  contain 
lime? — ^in  the  affirmative.  If  the  above  explanation  of  the  action  of 
lime  on  silicate  of  potash  is  true,  we  can  easily  conceive  how  the 
addition  of  lime  to  clay,  originally  poor  in  this  element,  will 
increase  the  amount  of  soluble  potash  and  soda.  In  this  view  of 
the  matter  I  am  much  confirmed  by  an  observation  of  Professor 
Fuchs  of  Munich,  to  which  particular  interest  attaches.  This 
eminent  man,  distinguished  both  as  a  good  chemist  and  mineral- 
ogist, found  that  when  felspar  is  moderately  calcined,  and  in  a 
powdered  state  is  boiled  with  quick-lime  and  water  for  a  short 
time — or  even  digested  in  the  cold  with  quick-lime  and  water  for  a 
longer  period — so  large  a  proportion  of  potash  is  liberated  from  the 
constituents  of  felspar  that,  on  these  grounds,  he  recommended  a 
process  of  extracting  and  manufacturing  potash  on  a  large  scale 
from  felspar.  Professor  Fuchs  has  shown  that,  under  these  cir- 
cumstances, insoluble  silicate  of  lime  and  soluble  carbonate  of 
potash  are  formed.  I  would,  therefore,  suggest  the  application  of 
quick-lime  to  newly  burnt  clay  land,  or  the  mixing  of  clay  with  lime 
before  burning,  as  likely  to  be  attended  with  most  beneficial  effects. 

5.  What  are  the  characteristics  of  clays,  of  which  it  can  be  said 
that  they  are  totally  unfit  for  burning  ? 

The  chief  mass  of  all  clays,  silicate  of  alumina,  does  not  in  itself 
serve  as  direct  food  to  plants.  Pure  clays,  such  as  pipe  and 
porcelain  clay,  which  almost  entirely  consist  of  silica  and  alumina, 
for  this  reason  will  be  found  as  sterile  after  burning  as  they  are 
in  their  natural  state.  We  have  seen  that  the  accessary  constituents 
of  agricultural  clays  furnish  the  materials  from  which  plants  derive 
inorganic  food.  Of  these  the  most  important  and  valuable  are 
phosphoric  acid  and  the  alkalies.  As  pliosphoric  acid  is  not  ren- 
dered more  soluble  in  burning  clay,  but  rather  the  contrary,  as 
shown  by  the  above  table,  we  are  bound  to  look  to  the  alkalies  as 
the  chief  fertilising  substances  in  clays.  The  analyses  of  three 
different  kinds  of  clays,  from  Gloucestershire,  given  above,  as  well 
as  a  great  many  others  published  by  Professor  Johnston,  exhibit  a 
great  difference  in  the  relative  proportion  of  potash  and  soda  which 
they  contain.  Whilst  some  of  them  contain  considerable  quantities 
of  potash  and  soda,  others  contain  but  mere  traces.  Now,  if  it  be 
true  what  has  been  advanced  with  regard  to  the  fertilising  substan- 
ces in  clays,  and  the  effects  produced  in  burning,  we  cannot  hesi- 
ate  to  pronounce  all  clays  which  contain  no  potash  or  soda  in  an 
undecomposed  form,  or  mere  traces,  as  entirely  unfit  for  burning. 
J^xperience,  I  think,  will  prove  that  such  clays,  naturally  unfertile, 
rvill  not  be  improved  in  the  least  by  burning.  On  the  other  hand, 
hose  clays  which  contain  undecomposed  insoluble  silicate  of 
aotash  and  soda,  in  the  shape  of  fragments  of  felspar  or  any 
^♦^er  mineral,  will  i^q  found  the  more  useful  after  burning,  I  think, 

•«  TT>orA  f\f  ^hati.   iiiraWrr^A  piiiVafPQ  they  originally  contain. 
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6.  Can  it  be  determined  bj  chemical  analysis  whether  a  claj 
will  be  efficacious  when  burnt  or  not  ? 

From  the  preceding  remarks  it  follows  that  the  fertilising 
effects  of  clay  mainly  depend  on  the  proportion  of  alkalies  which  it 
contains ;  and  as  any  good  analytical  chemist  may  determine  the 
exact  quantity  of  potash  and  soda  which  may  be  extracted  from 
a  clay,  we  possess  the  means  of  deciding  at  once  whether  a  clay 
18  likely  to  be  efficacious  when  burnt  or  not.  The  advantages 
which  result  from  a  previous  analytical  examination  become  most 
conspicuous  when  we  consider  that  the  trifling  expense  for 
analysis  will  guard  the  farmers  against  failure  and  loss  attending 
the  investment  of  much  money  and  labour  in  burning  soils,  which 
cannot  be  rendered  more  fertile  by  this  operation.  Chemistry, 
in  this  manner,  I  have  no  doubt,  will  be  found  to  confer  material 
practical  benefits  to  those  who  avail  themselves  of  its  aid.  It 
cannot  be  expected  that  every  fanner  should  himself  be  a  good 
chemist,  were  it  desirable  or  necessary ;  but  we  may  justly  demand 
of  him  that  he  should  properly  appreciate  the  labours  of  those 
engaged  in  chemico-a^ricultural  researches.  Without  a  know- 
ledge of  the  first  principles  of  the  science,  however,  the  practical 
man  will  never  be  able  to  appreciate  properly  the  aid  which 
chemistry  is  capable  of  conferring  on  him,  nor  will  he  fully  under- 
stand the  direct  bearing  which  chemistry  exercises  on  many 
practical  operations.  We  would  therefore  recommend  the  study 
of  the  principles  of  the  science  as  the  foundation  of  true  agricul- 
tural progress. 

7.  What  are  the  causes  of  the  failure  attending  over-burning? 
When  clay  is  burnt  too  strong  it  becomes  hard  like  stone,  loses 

much  in  porosity,  and  does  not  crumble  to  powder  on  exposure  to 
the  air.  To  these  mechanical  changes,  no  doubt,  the  failure  of 
over-burnt  clay  partly  must  be  ascribed.  I  say  only  partly, 
because  Professor  Johnston  has  already  shown  that,  in  over- 
burning,  the  constituents  of  clay  are  rendered  less  soluble  than 
they  are  in  the  natural  clay.  My  experiments  fully  confirm  the 
Professor's  observations.  I  have  further  found,  that  over-burnt 
clay  does  not  absorb  so  much  ammonia  from  the  atmosphere  as 
properly  burnt  clay,  which  is  easily  explained  by  the  diminished 
porosity,  and  consequently  diminished  absorptive  power,  of  such 
clays.  The  cause  of  the  failure  attending  over-bummg,  then,  must 
be  sought — 1st,  In  the  mechanical  changes  clay  undergoes  in 
over-burning;  2d,  In  the  chemical  changes  which  render  such 
clays  less  soluble ;  and  3d,  In  the  diminished  power  of  absorbing 
gases  from  the  atmosphere. 

8.  Does  moderately  burnt  clay  absorb  more  ammonia  from  the 
atmosphere  than  clay  in  its  natural  state  ? 

It  will  be  remembered  that  many  chemists  and  agricultural 
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writers  ascribe  the  advantages  of  burnt  clay  to  ammonia,  which, 
according  to  their  views,  is  absorbed  from  the  atmosphere  by  it  in 
that  state  more  extensively  than  when  it  is  imbumt.  In  order  to 
put  this  theory  to  the  test,  I  made  the  following"  experiments 
with — 

1.  Clay  from  Huntstile,  near  Bridgewater,  in  its  natural  state, 
(the  same  as  that  used  in  the  above  analyses,  marked  No.  I.) 

2.  Clay  from  the  same  locality  moderately  burnt  (the  same  as 
that  used  in  the  above  analyses,  marked  No.  II.) 

Both  portions  were  moistened  with  water,  and  exposed  in  glass 
beakers  to  the  atmosphere  for  a  period  of  two  months  and  twelve 
days,  without,  however,  renewing  the  evaporated  water.  After 
that  period  the  quantity  of  ammonia  in  each  sample  was  determined 
by  combustion  with  soda — lime  in  the  usual  manner.  The  follow- 
ing are  the  results : — 

(1.)  Clay  from  Huntstile,  in  its  natural  state.  239*15  grains, 
on  combustion,  furnished  4*94  grs.  of  bichloride  of  platinum  and 
ammonium,  or 

100  parts  of  air-dry  clay  contained  0*240  per  cent  of  ammonia 

(2.)  Clay  from  Huntstile,  moderately  burnt.  210*15  grs.,  on 
combustion,  gave  0*36  of  bichloride  of  platin.  and  ammonium,  or 

100  parts  of  air-dry  clay  contained  0*019  of  ammonia  (N  H  lO). 

The  clay,  when  unbumt,  it  will  be  observed,  furnished  a  much 
larger  quantity  of  ammonia — the  same  after  moderate  calcination. 
We  must,  however,  not  conclude  that  unbumt  clay  possesses  a 
greater  power  of  absorbing  ammonia  from  the  atmosphere ;  for  the 
ammonia  contained  in  the  analysis  is  partly  the  result  of  the 
decomposition  of  nitrogenised  organic  matters  which  existed  in 
the  clay,  and  which  were  destroyed  on  burning. 

At  all  events,  the  above  analyses  shows  that  unbumt  clay  con- 
tains ammonia,  or  the  elements  from  which  ammonia  is  formed,  in 
larger  quantities  than  burnt  clay.  For  that  reason  I  cannot 
attach  much  value  to  the  ammonia  theory. 

9.  Does  over-burnt  clay  absorb  any  or  no  ammonia  from  the 
atmosphere? 

Sprengel,  as  has  been  mentioned  before,  thinks  that  in  over- 
Surut  clay  no  ammonia  can  be  produced.  The  following  experi- 
.licnt  will  show  with  what  amount  of  confidence  this  doctrine  is  to 
^"^  accepted. 

^  portion  of  over-burnt  clay  from  Huntstile,  the  solubility  of 
>  -  ch,  as  proved  by  the  above  analysis,  was  considerably  smaller 
*ian  that  of  properly  burnt  clay,  was  exposed  to  the  atmosphere, 
i*oistened  with  water,  for  f-vo  months  and  thirteen  days.  The 
imount  of  am^^^nia  was  tUoi    ''•termined  in  the  same  manner  as 
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219  grs.  of  air-dry  gave  0*155  grs.  of  bichloride  of  platinum  and 
ammonium,  or 

100  parts  furnished  only  0*008  per  cent  of  ammonium. 

We  thus  find  that  Sprengel's  theory  is  not  borne  out  by 
direct  experiment ;  but,  at  the  same  time,  we  see  here  that  the 
power  of  absorbing  ammonia  in  over-burnt  clay  is  considerably 
reduced. 

Moderately  burnt  clay  will  absorb  double  the  quantity  of 
ammonia  from  the  atmosphere  which  will  be  absorbed  by  over- 
burnt  clay  under  precisely  the  same  circumstances. 

10.  Is  ammonia  founa  in  burnt  clay  containing  protoxide  of 
iron,  when  exposed  in  a  moist  state  to  the  atmosphere,  in  much 
larger  quantities  than  in  the  same  clay  exposed  in  a  dry  state  to 
the  atmosphere? 

In  answer  to  this  question,  the  following  experiments  were 
instituted : — 

A  portion  of  the  same  clay  used  throughout  in  all  tlie  experi- 
ments was  moderately  burnt  in  a  closed  crucible,  after  having 
been  previously  mixed  with  1  per  cent  of  charcoal  powder.  The 
charcoal  powder  was  mixed  with  the  clay  for  the  purpose  of 
reducing  the  peroxide  of  iron  in  the  clay  to  protoxide. 

(1.)  One-half  of  the  clay  tlius  treated  was  exposed  for  two 
months  and  fourteen  days  to  a  dry  atmosphere,  in  a  dry  state. 

(2.)  The  other  half  was  thoroughly  moistened  with  water,  and 
exposed  for  the  same  length  of  time  to  the  same  atmosphere. 

The  quantity  of  ammonia  in  each  sample  was  then  determined 
separately. 

(1.)  Clay  exposed  to  the  atmosphere  in  a  dry  state :  182*81 
grs.  gave  0*28  grs.  of  bichloride  of  platin.  and  ammonium,  or 

100  grs.  gave  0*17  per  cent  of  ammonium. 

(2.)  Clay  exposed  to  the  atmosphere  in  a  wet  state:  212*11 
grs.  of  clay  gave  0*33  grs.  of  bichloride  of  platin.  and  ammonium, 
or 

100  grs.  gave  0*018  per  cent  of  ammonium. 

These  quantities  of  ammonia  are  nearly  identical.  Ammonia, 
accordingly,  is  not  formed,  as  Sprengel  supposes,  by  the  decom- 
position of  water  under  the  influence  of  protoxide  of  iron  and  the 
atmosphere,  in  a  larger  quantity,  in  which  ammonia  is  absorbed 
by  dry  clay  from  the  atmosphere. 

Thus,  under  no  circumstance  do  we  find  ammonia  in  burnt 
clay  in  larger  quantities  than  in  unbumt  clay.  The  effects  of 
burnt  clay,  therefore,  cannot  be  explained  by  the  absorption  of 
ammonia  only. 

11.  What  is  the  reason  that  burnt  clay  improves  especially 
root  and  other  green  crops,  as  Mr  Woodward  states? 

Mr  Woodward's  observation  that  root-crops  are  particularly 
benefited  by  burnt  clay  also  receives  an  easy  explanation  fr< 
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the  mode  of  its  action,  which  we  have  explained ;  for  we  must 
recollect  that  turnips,  swedes,  mangold-wurzel,  potatoes,  &c., 
require  much  potash  to  mature  their  growth. 

It  may  be  mentioned,  in  conclusion,  that  I  have  determined  the 
whole  amount  of  alkalies  which  the  clay  from  Huntstile  farm  is 
capable  of  furnishing,  when  fused  with  carbonate  of  baryta.  The 
quantity  of  potash  and  soda  present  in  the  clay,  for  the  greater 
part  in  a  state  of  insoluble  silicates,  I  find  to  be :  Potash=  4*726 
per  cent,  and  Soda=:'88  per  cent.  As  one  of  the  characteristics 
of  a  clay  fit  for  burning,  we  have  pointed  out  the  undecomposed 
alkaline  silicates  which  good  clays  should  contain.  Thus,  finding 
the  proportion  of  potash  and  soda  so  considerable,  as  in  this  clay, 
we  are  justified  in  suggesting  that  this  clay  is  most  likely  to  prove 
very  efficacious  after  burning.  With  this  theoretical  speculation 
agrees  well  the  fact  mentioned  by  Mr  Danger,  the  tenant  of 
Huntstile  farm,  that  by  burning  this  clay  the  land  is  very  much 
improved.  Mr  Danger  says :  "  Of  course  I  can  only  speak  to 
the  fact.  A  soil  which  I  have  found  quite  stenlsj  on  which  this 
process  has  been  used,  became  totally  changed,^'* 

Having  thus  considered  each  of  our  propositions  separately, 
and  deduced  from  them  what  appeared  to  us  the  most  prominent 
and  legitimate  conclusions,  we  shall  conclude  by  merely  recapitu- 
lating the  principal  and  most  practical  facts  which  depend  on 
them,  leaving  the  discriminating  reader  to  form  his  own  opinion 
of  the  whole  subject. 

Summary. 

1.  The  mechanical  changes  produced  on  clay  upon  burning, 
which  by  no  means  are  unimportant^  nevertheless  do  not  suffi- 
ciently explain  the  fertilising  effects  of  burnt  clay. 

2.  These  are  dependent  on  the  chemical,  as  well  as  on  the 
mechanical  changes,  both  produced  upon  burning  clay, 

3.  Clay  after  burning  becomes  more  soluble  in  dilute  acids. 

4.  The  temperature  used  in  burning  clay  regulates  the  solubility 
of  clay  ;  too  intense  a  heat  renders  clay,  again,  less  soluble. 

5.  A  tempei-ature  whereby  the  organic  matter  in  clay  soils  is 
merely  changed,  but  not  destroyed  altogether,  should  be  eifaployed 
in  burning  clay  in  the  field. 

6.  On  overbuming,  clay  becomes  less  soluble  than  it  is  in  its 
natural  state. 

7.  Burnt  clay  contains  more  soluble  potash  and  soda  than 
unburn  t. 

8.  Properly  burnt  clay  furnishes  a  larger  proportion  of  soluble 
jotash  p»"'^  soda  ^"^  clay  ^nm*  «>t  too  high  a  temperature. 

9.  Jv    r»..»^iV       .s-Tt>».    ,oTi      ^Jects  are  produced  as  in  bare- 

'    '«  ^  •  ^    •       tmt  clay  are  mainly  dependent 
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on  the  larger  amount  of  potash  and  soda,  particularly  of  potash, 
which  is  liberated  from  the  insoluble  silicates  in  the  process  of 
burning. 

11.  Clays  originally  containing  much  undecomposed  silicates  of 
potash  and  soda  are  best  suited  for  burning. 

12.  On  the  contrary,  those  resembling  in  composition  pure  pipe 
and  porcelain  clays,  and  all  those  which  contain  mere  traces  of 
undecomposed  alkaline  silicates,  are  unfit  for  burning. 

13.  It  is  desirable  that  clay  which  is  intended  to  be  burnt 
should  contain  lime. 

14.  The  application  of  quicklime  to  newly  burnt  clay  land,  or 
the  mixing  of  clay  with  lime  before  burning,  is  likely  to  be 
attended  with  much  benefit. 

15.  Burnt  clay  absorbs  ammonia  from  the  atmosphere. 

16.  Clay  in  its  natural  state  furnishes  more  ammonia  than 
properly  burned  clay. 

17.  Overbumt  clay  does  not  absorb  so  much  ammonia  as 
properly  burnt  clay. 

18.  The  causes  of  the  failures  attending  over-burning,  are  due : 

1.  To  the  mechanical  changes  which  clay  experiences  in 
everburning,  whereby  it  is  rendered  hard  like  stone^ 

2.  To  the  chemical  changes  whereby  the  constituents  of 
clay  are  rendered  less  soluble. 

3.  To  the  diminished  porosity,  and  consequently  reduced 
absorptive  power  of  such  clays. 

19.  Burnt  clay  improves  especially  turnips,  carrots,  potatoes, 
and  other  green  crops,  because  it  furnishes  potash,  which  these 
crops  largely  require,  more  abundantly  and  more  readily  than 
unbumt  clay.  ^ 

Stephens'  Book  of  the  Farm,'^ — There  is  perhaps  less  demand  for 
works  upon  agriculture  than  for  any  other  class  of  books.  To  this 
general  rule  The  Book  of  the  Farm^  now  before  us,  seems  to  be  an 
exception.  Notwithstanding  that  its  extent,  and  the  number  of 
its  illustrations,  made  it  necessarily  a  dear  book,  a  second  edition 
has  been  rapidly  called  for.  This  has  been  for  some  time  publish- 
ing in  parts,  and  is  now  completed.  To  enter  into  what  might 
a|)pear  to  us  its  merits  or  its  demerits  is  quite  out  of  the  question. 
The  public  has  acted  as  critic  for  itself,  and  has  pronounced  an 
approbation — and  that,  too,  in  a  much  more  substantial  and  satis- 
factory manner  than  the  mere  words  of  a  reviewer  could  do.  Still, 
it  is  proper  that  the  best,  and  by  far  the  most  successful  work  upon 
agriculture,  should  be  noticed  in  the  pages  of  this  journal. 


♦  The  Book  of  the  Farm,  detailing  the  labours  of  the  Farmer,  Farm-steward, 
Ploughman,  Shepherd,  Hedger,  Cattleman,  Field-worker,  and  Dairymaid.  By 
Henrt  Stephens,  F.R.S.E.  Second  edition.  Two  Yolumes.  With  numeroos 
lliustratioiiB.    Blackwood  and  Sons. 
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It  is  not  difficult  to  point  out  the  secret  of  Mr  Stephens^  suc- 
cess, or  the  causes  of  the  failure  of  other  agricultural  writers.  The 
science  of  agriculture  differs  from  most  sciences,  save  perhaps  that 
of  medicine,  in  the  wideness  of  its  range ;  it  embraces  chemistry, 
physiology,  geology,  mechanics,  meteorology,  and  many  branches 
of  natural  histary.  Ignorance  upon  any  one  of  these  points  spoils 
the  whole ;  and  yet  how  few  ot  the  writers  upon  farming  have 
acquired  a  sufficient  knowledge  of  them  all.  Not  so  with  Mr 
Stephens  :  he  is  fiiniiliar  with  them  all ;  and  we  know  of  no  work 
in  our  language  where,  in  particular,  so  accurate  an  account  may 
be  obtained  of  the  leading  facts  of  meteorology  as  applicable  to 
agriculture,  and  of  the  insects  that  are  obnoxious  to  the  crops  of 
the  farmer.  As  a  specimen  of  scientific  writing  intended  for 
popular  readers,  we  may  select  as  unrivalled  the  account  of  the 
phenomena  of  the  germination  of  seeds,  in  the  second  volume. 

But  to  write  a  really  useful  and  valuable  book  upon  farming 
requires  something  more  than  an  enlarged  knowledge  of  the  science 
of  agriculture.  A  perfect  familiarity  with  the  practice,  and  the 
details  of  practice,  is  absolutely  indispensable.  It  is  owing  to  a 
deficiency  in  this  respect  that  the  higher  class  of  agricultural 
writers  before  Mr  Stephens  have  failed.  Not  so  with  him.  To 
use  the  language  of  the  country,  he  can  "  sow  and  stack."  He 
has  been  in  the  habit  of  feeding  the  thrashing-mill,  sowing  grass- 
seeds  and  corn,  grooming  his  own  horse,  guiding  the  plough,  per- 
sonally superintending  field -workers ;  in  Tact,  the  only  operation 
that  a  farm-servant  has  to  do,  and  that  Mr  Stephens  cannot  do 
well,  is  riddling  corn  !  It  is  this  acquaintance  with  detail,  this 
knowledge  of  science  combined  with  judgment,  industry,  and  habits 
of  composition,  that  have  rendered  The  Book  of  Hie  Farm  by  far 
the  most  useful^ide  to  the  farmer,  whether  it  be  the  young  one, 
seeking  a  knowledge  of  practice,  or  the  more  experienced,  desirous 
of  knowing  something  of  those  sciences  upon  which,  as  is  now 
confessed  at  all  hands,  the  improved  cultivation  of  the  soil 
depends.  Its  rapid  and  extensive  sale  is  a  proof  that  the  farmers 
are  not,  as  is  so  often  said,  adverse  to  reading  books,  and  that 
they  read  and  appreciate  really  useful  ones. 

The  following  is  Mr  Stephens'*  own  account  of  his  qualifications 
for  a  writer  of  a  manual  of  agriculture : — 

ifter  receiTing  what  is  commonly  called  a  liberal  education  at  the  parochial  and 
grammar  schools  of  Dandee,  under  Mr  Duncan,  the  rector,  now  professor  of  mathe- 
natics  in  St  Salvador's  College,  St  Andrews,  and  at  the  College  of  Edinburgh,  I 
')oarded  myself  with  Mr  George  Brown  of  Whitsome  Hill,  a  farm  in  Berwickshire, 
>f  about  600  acres,  with  the  view  of  learning  agriculture.  Mr  Brown  was  univer- 
Ally  esteemed  one  of  the  best  farmers  of  that  well-farmed  county ;  and  so  high  an 
amnion  did  the  late  Mr  Robertson  of  Ladykirk,  the  most  celebrated  breeder  of 
..lort-horns  in  Scotland  of  his  day,  entertain  of  his  farming,  both  in  stock  and  crop, 
.hat  he  gave  him  permission  to  send  his  cows  to  the  bulls  at  Ladykirk,  a  singular 
^^~)nr,  which  he  extended,  I  believe,  to  no  one  else,  with  the  exception  of  his  old 
....ant  an«*  intimate  friend,  M  ^^'riot  of  Fellowhills.  I  remained  three  years  at 
viijfo^-,.      i;"  HnrJnr  <*»   1,.        -.    «<•    -^i^.h  I  laboured  with  my  own  hands  at 
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every  species  of  work  which  the  ploughman,  the  field-worker,  and  the  shepherd  must 
perform  in  the  field,  or  the  steward  and  the  cattleman  at  the  steading  ;  and  eyen  in  the 
dsKiry  and  pool  try-house  part  of  my  time  was  spent.  All  this  labour  I  undertook, 
not  of  necessity,  but  yolantarily,  and  with  cheerfulness,  in  the  determination  of 
acqairiog  a  thoroughly  practical  knowledge  of  my  profession.  In  my  third  year, 
when  there  happened  to  be  no  steward,  Mr  Brown  permitted  me  to  manage  the  farm, 
nnder  his  own  immediate  superintendence. 

I  then  travelled  for  nearly  a  twelremouth,  soon  after  peace  was  restored,  through 
most  of  the  countries  of  Europe,  and  in  many  places  I  happened  to  be  the  first 
Briton  who  had  visited  them  since  the  outbreak  of  the  Revolutionary  war.  This 
excursion  gave  me  considerable  insight  into  the  methods  of  Continental  farming. 

Shortly  after  my  return  home  I  took  possession  of  a  small  farm  on  Balmadies,  in 
Forfarshire)  consisting  of  300  acres.  It  was  in  such  a  state  of  dilapidation  as  to 
present  an  excellent  subject  for  improvement.  It  had  no  farm  house,  only  the 
remains  of  a  steading  ;  the  fields  were  nine-and-twenty  in  number,  very  irregular  in 
shape,  and  fenced  with  broken-down  stone  dykes  and  clumsy  lityers  of  boulders  and 
turf ;  a  rivulet  every  year  inundated  parts  of  the  best  land  ;  the  farm-roads  were 
in  a  wretched  condition,  and  above  forty  acres  of  waste  laud  were  covered  with 
whins  and  broom.  The  heaviest  description  of  soil  was  hazel  loam,  some  of  it  deep, 
some  shallow,  and  all  resting  on  retentive  clay.  The  farm  contained  a  remarkable 
feature,  not  uncommon,  however,  in  that  part  of  the  country,  an  isolated  peat  bog, 
very  deep,  containing  thick  beds  of  shell  marl,  and  enclosing  a  small  lake,  around 
whose  margin  grew  aquatic  plants  in  the  utmost  luxuriance.  In  a  few  years  the 
farm  possessed  a  mansion-house,  offices,  and  steading,  the  surface  was  laid  off  in 
twelve  fields,  of  equal  size,  and  rectangular  shape,  to  suit  the  six-course  shift,  with 
three  years'  grass  ;  some  of  those  fields  were  feuced  with  thorn  hedges,  and  some 
with  stone  dykes ;  the  impetuous  rivulet,  the  Vinuy,  was  embanked  out ;  the  land 
npon  the  retentive  bottom  was  drained  in  the  old  mode  with  stones,  but  a  few  acres 
were  tried  with  furrow-drains,  filled  with  small  stones,  several  years  before  the 
Deanston  plan  was  made  public  by  the  late  lamented  James  Smith  ;  after  the  drain- 
ing, the  soil  was  trench-ploughed  with  four  horses,  the  farm-roads  were  extended  and 
made  serviceable,  and  all  the  waste  land  was  brought  into  cultivation.  I  made  the 
plans  of  the  buildings  myself,  and  also  set  off  the  form  of  the  fields,  and  the  lines  of 
the  fences  and  roads,  not  because  I  imagined  that  a  professional  man  could  not  have 
done,  them  better,  but  that  my  mind  and  hands  might  be  familiarised  with  every 
variety  of  labour  appertaining  to  rural  affairs.  The  results  each  year  were  twenty- 
five  acres  of  good  turnips  instead  of  ten  or  twelve  of  bad,  and  fifty  stacks  of  com  in 
the  stackyaiS  instead  of  seventeen.  The  rent  offered  for  the  farm  before  I  took 
possession  of  it  was  £150,  and  after  I  relinquished  farming  it  was  let  for  nearly  £400. 
The  fee-simple  arising  from  this  increase  of  rent  represents  a  sum  larger  than  what 
wais  expended  in  producing  those  results. — Preface,  p.  x. 

With  characteristic  modesty,  The  Book  of  the  Farm  is  stated  to 
be  written  for  the  use  of  pupils.  Mr  Stephens  thinks  that  a  book 
giving  a  narrative  of  all  the  labours  of  the  farm,  with  the  rea- 
sons why  each  piece  of  work  and  each  operation  are  done,  would 
save  them  at  least  a  year.  The  Book  of  the  Farm  will  certainly 
do  this,  but  a  great  deal  more.  We  will  venture  to  assert,  that 
there  is  not  a  single  agriculturist,  however  experienced,  and  how- 
ever successful,  that  would  not  be  benefited  by  a  perusal  and 
frequent  reference  to  its  columns.  Of  all  arts,  none  is  so  liable  as 
agriculture  to  suffer  from  local  habits  of  the  district,  or  even  of  the 
farm.  The  necessary  isolation  of  the  business  inevitably  produces 
this.  Of  all  the  means  of  counteracting  this,  we  know  of  none 
more  efficacious  than  really  practical  and  really  scientific  agricultural 
books.  Club  discussions  may  do  much,  agricultural  shows  may  do 
'much,  travelling  may  do  much,  but  a  book  is  always  at  hand  every 
winter  night  and  every  rainy  day,  and  may  do  more.     But,  inde- 
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pendently  of  this,  farming,  at  least  as  practised  now-a-days,  is  an 
art  founded  on  rational  and  well-known  principles,  and,  as  such,  it 
j*equires  and  demands  a  literature.  Its  end  is  as  important,  and 
its  cultivation  as  intelligent,  as  those  of  the  sister  art  of  medicine ; 
and  there  is  not  a  single  practitioner  of  this  latter  who  does  not 
find  it  necessary  to  study  daily  in  books  both  the  theory  and 
practice  of  his  profession,  so  as  to  qualify  him  for  the  most  efficacious 
practising  of  it.  So  should  it  be,  and  so  is  it  rapidly  becoming, 
with  agriculturists. 

Those  not  familiar  with  rural  affairs  are  little  aware  either  of 
the  immense  progress  that  agriculture  has  made  of  late  years,  or 
of  how  complex  and  profound  an  art  it  is.  Proper  drainage  has, 
at  least  in  Scotland,  altered  the  climate,  and  amazingly  increased 
the  acreable  produce.  Guano  has  not  only  greatly  increased  the 
crop,  but,  from  its  portability,  it  has  been  applied  where  farm-yard 
manure  could  not ;  and  by  its  aid  turnips  and  corn  flourish  where 
before  there  was  nothing  but  whins  and  alpine  meadow  grass. 
The  improved  mode  of  breeding  live  stock  has  produced  races  that 
fatten  years  earlier  than  they  used  to  do.  And  the  gradual 
abolition  of  open  feeding  courts,  and  the  substitution  of  hammels 
and  boxes,  have  rendered  the  progress  of  fattening  more  rapid  and 
less  expensive.  Of  these,  and  of  the  many  other  improved  agri- 
cultural operations,  Mr  Stephens  gives  a  full,  a  scientific,  and, 
what  is  perhaps  of  greater  consequence  still,  a  practical  account. 
Indeed,  there  is  not  a  single  labour,  however  minute  and  apparently 
insignificant,  that  can  be  done  upon  a  farm  of  mixed  husbandry, 
that  The  Book  of  the  Farm  does  not  minutely  describe,  and  also 
give  the  rationale  of.  The  subjects  treated  of  are  judiciously 
arranged  into  three  divisions.  In  the  first,  the  author  addresses 
a  young  man  determined  to  make  himself  master  of  the  practice 
and  principles  of  agriculture.  He  points  out  the  various  modes  of 
farming,  and  the  various  difficulties  that  beset  the  young  beginner. 
These,  however,  he  assures  him  may  be  overcome,  and  he  tells 
him  how  to  do  so.  Mr  Stephens  next  describes  the  sciences  which 
bear  upon  agriculture,  and,  moreover,  gives  an  account  of  the  lead- 
ing principles  of  each.  This  account,  like  the  rest  of  the  book,  is 
characterised  by  clearness  of  thought,  and  strong  practical  com- 
mon sense.  The  following  observations  upon  the  origin  of  mould 
are  curious : — 

Notwithstanding  the  possibility  of  the  formation  of  mould  npon  the  surface  of  hard 
ocks  by  means  of  atmospheric  influences,  there  cannot,  I  think,  a  doubt  exist  that 
^-^  far  the  largest  proportion  of  the  agricultural  soil  is  based  npon  the  incoherent, 
•nd  not  upon  the  indurated  rocks.  I  do  not  profess  to  be  a  geologist  in  the  legiti- 
•uate  sense  of  the  term ;  but  I  have  paid  some  attention  to  the  science  for  many  years 
)ast,  and  never  have  had  an  opportunity  of  o'bserving  the  position  of  rooks  without 
^vailing  myself  of  it,  in  order  to  become  acquainted  with  the  loose  deposits  on  the 
urface,  because  they  evidently  have  an  immediate  connection  with  agriculture;  and 

must  say  that  all  m;  ^^-^ervations  in  this  country,  as  well  as  on  the  Continent,  have 
,/----  v-****  fir'  *!,•.    V.     ,,  ■;<»nUn>^i  Bo«i'  '^^  the  low  part  of  a  country  are  generaUy 
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Boi  deriyed  from  the  hard  rocks  npon  which  they  may  happen  to  he  placed^  hat  have 
been  brought  to  their  present  position,  from  a  distance,  by  means  of  water. 

Many  instances  occur  to  my  knowledge  of  great  tracts  of  soils,  including  tubsoih, 
haying  no  relation  ^  to  the  geological  formation  under  them."  The  fine  strong  deep 
eUy  of  the  Carse  of  Gowrie  rests  on  the  old  red  sandstone,  a  rock  having  nothing  in 
eommon«  either  in  consistence  or  colour^  with  the  clay  above  it.  The  large  extent 
of  the  grey  sands  of  Barrie,  and  the  great  grey  gravelly  deposits  of  the  valley  of  the 
Lunan,  in  Forfarshire,  both  rest  on  the  same  formation  as  the  Carse  clay,  namely, 
the  old  red  sandstone;  and  so  of  numerous  other  examples  in  Scotland.  In  fact, soils 
are  frequently  found  of  infinitely  diversified  character  over  extensive  districts  of  rock, 
whose  structure  is  nearly  uniform;  and,  on  the  other  hand,  soils  of  uniform  character 
occur  in  districts  where  the  underlying  rocks  differ,  as  well  in  their  chemical  as  in 
their  geological  properties.  Thus,  a  uniform  integument  of  clay  rests  upon  the  grey 
sandstone  to  the  westward  of  the  Carse  of  Gowrie,  in  Perthshire,  and  the  same  clay 
covers  the  Ochil  Hills,  in  that  county  and  Fifeshire,  with  a  uniform  mantle — over 
hills  which  are  entirely  composed  of  trap. — (Vol.  i.  p.  111-112.') 

In  fact,  this  part  of  The  Book  of  the  Farm^  describing  the  science 
of  agriculture,  may  be  profitably  read  not  only  by  the  agricultural 
pupil,  but  by  the  country  gentleman  anxious  to  qualify  himself  to 
take  advantage  of  his  position  to  improve  the  state  of  farming. 
Along  with  our  author,  we  regret  that  so  many  of  this  class  neglect 
to  make  themselves  familiar  with  rural  affairs. 

The  second  division  of  The  Booh  of  the  Farm  is  entitled  Prac- 
tice, and  explains  the  detail,  down  to  the  minutest  point,  of  every 
farm  operation  that  is  or  may  be  carried  on  in  Great  Britain.  He 
begins  with  those  in  winter,  the  most  prominent  of  these  being 
the  management  of  the  stock  and  the  preparations  for  the  ensuing 
busy  season.  Then  come  those  of  spring,  with  its  sowing  of  seeds 
and  reproduction  of  live  stock.  Summer  includes  turnip  culture, 
and  autumn  the  joyful  harvest.  In  all  these  we  have  to  admire 
the  successful  manner  in  which  extreme  empiricism  or  extreme 
theory  is  avoided.  Nothing,  however  wild,  advanced  by  the  man 
of  speculation,  is  treated  with  contempt,  but  receives  a  courteous 
refutation.  No  well-established  practical  fact  is  allowed  to  lose  its 
weight,  if  assailed  by  any  reasoning,  however  subtle.  On  the  other 
hand,  to  philosophic  science  its  due  weight  is  allowed ;  and  the 
crude  ana  imperfect  practice,  perhaps,  of  some  very  limited  locality 
is  not  permitted  to  put  down  the  deduction  drawn  by  the  careful 
investigations  of  the  chemist  or  the  physiologist.  The  whole  is 
evidently  written  conscientiously.  The  author  appears  to  feel  that 
he  is  an  authority,  and  to  be  determined  not  to  lead  his  followers 
astray.  As  an  example  of  the  careful  and  practical  manner  in 
which  he  treats  controverted  questions,  we  may  cite  his  observa- 
tions upon  thick  and  thin  sowing. 

On  the  comparative  merits  of  thick  and  thin  sowing,  experience  has  yet  much  to 
teach.  The  direct  saving  of  seed  effected  by  thin  sowing  recommends  it  at  once  for 
adoption;  but  if  this  advantage  were  all,  unless  the  crop  it  produced  were  always 
good,  of  which  there  is  no  constant  assurance,  it  would  not  produce  a  conviction  of 
its  superiority  over  thick  sowing.  In  so  doubtful  a  position  we  may  safely  take  the 
middle  course  of  sowing  a  moderate  quantity  of  seed,  for  I  believe  no  doubt 
exists  of  very  thick  sowing,  as  hitherto  pursued,  having  wasted  a  large  proportion  of 
the  seed.  In  sowing,  any  more  than  in  other  practices  of  husbandry,  no  absolute 
mle  will  apply  to  all  circumstances;  and  many  considerations  should  be  taken  vsAf 
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account  before  a  particular  rule  be  adopted.  I  should  say  that  farmers  are' generally 
blamable  for  the  lavish  manner  in  which  they  throw  the  seed  into  the  ground,  and 
subject  themselves  to  considerable  loss  in  sowing  more  seed  than  the  most  extreme 
conditions  of  soil  and  season  warrant.  The  great  evil  of  too  thick  sowing  is  the 
crowding  the  plants  together  into  a  space  where  neither  sufficiency  of  air,  or  of  room 
for  their  roots,  are  provided.  A  struggle  for  existence  between  the  plants  commences 
after  they  have  arrived  at  the  stage  when  their  wants  are  of  the  most  necessitous 
description,  and  the  struggle  terminates  in  the  least  vigorous  ones  dying  off,  and 
leaving  the  stronger,  which  would  have  been  as  numerous  with- thinner  sowing,  but 
which,  in  consequence  of  the  struggle,  have  been  much  impeded  in  growth,  and  by 
which  the  ears  and  grains  continue  small,  and  yield  a  small  return.  Thick  sowing  is 
advisable  on  newly  broken-up  land,  containing  a  large  amount  of  vegetable  matter  in 
an  active  state  of  decomposition,  when  it  is  beneficial  in  repressing,  by  its  numerous 
roots  and  stems,  that  exuberance  of  growth  which  produces  soft  and  succulent  stems 
that  become  lodged  and  produce  unfilled  ears.  Thin  sowing  has  a  tendency  to  make 
the  roots  descend  deep ;  and  where  a  ferruginous  subsoil  exists,  thick  sowing  keeps 
the  roots  nearer  the  surface  away  from  it.  Thin  sowing  develops  a  large  ear,  grain, 
and  stem,  but  delays  maturity.  Thick  sowing  on  old  land  in  high  condition  renders 
the  plant  diminutive,  and  hastens  its  maturity  before  the  ear  and  grain  have  attained 
their  proper  size.  Thin  sowing  in  autumn  affords  room  to  plants  to  tiller  and  fill  the 
ground  in  spring,  while  thin  sowing  in  spring  does  not  afford  time  for  the  plant  to 
tiller  much.  Thick  sowing  in  autumn  makes  the  plants  look  best  in  winter,  but  it 
gradually  attenuates  them  as  spring  advances.  Thin  sowing  makes  them  look  worst 
in  winter,  but  to  become  more  full  as  the  harvest  approaches.  You  thus  see  that  a 
moderate  quantity  of  seed  of  the  cereal  grains  is  the  most  prudent  practice 
to  adopt  generally;  and  where  exceptional  cases  occur,  as  noticed  above,  the  judg- 
ment must  be  particularly  exercised,;  and,  after  experience  has  certainly  established 
the  most  proper  quantity  for  every  particular  case,  the  difficulties  of  sowing  will  be 
removed,  and  it3  economical  benefits  realised. — (Vol.  ii.  p.  121.) 

The  topics  treated  of  by  Mr  Stephens  are  so  numerous  that  we 
scarcely  know  which  of  them  to  select  for  the  purpose  of  comment. 
Two  of  them,  of  first  importance,  and  treated  of  at  considerable 
length,  are  the  management  of  live  stock  and  the  culture  of  tur- 
nips. Some  points  connected  with  these  seem  to  demand  notice. 
Three  modes  of  managing  cattle  in  winter  may  be  said  to  exist. 
There  is  the  old-fashioned  one  of  open  straw-yards,  or  courts,  with 
turnips  scattered  upon  the  ground.  This,  we  suppose,  is  now  uni- 
versally condemned  by  all  better-class  farmers.  A  second  mode  is 
to  put  a  small  number  into  hammels,  having  troughs  to  hold  the 
meat ;  and  the  third  is  to  keep  each  animal  under  cover  by  itself, 
either  tied  up  in  a  byre,  or  in  a  box,  as  it  is  termed.  Mr  Stephens 
approves  most  of  the  second  of  these  two  methods. 

In  one  respect,  hammels  certainly  are  superior  to  byres.  Cattle 
in  them  are  more  easily  kept  clean.  In  byres,  indeed,  they  may 
be  kept  clean ;  but  this  requires  so  much  care  and  attention  that 
n  practice  we  rarely  find  them  so.  Then,  hammel-fed  cattle  cer- 
;ainly  »"^  »*»^e  to  travel  better  than  byre-fed ;  and  to  those  between 
'lose  lu.n  f'^d  market  there  is  not  a  railway  this  is  a  matter  of 
'^onside''«^*''>*  r^ut,  which  is  the  most  important  consideration  of 
til,  it  L.  '•     ound  by  actual  experiment  that  ham mel -feeding 

•k^ys  W  •—  "e- feeding.  Mr  Stephens  quotes  the  experi- 
••e*'*«  .-  ind  well-known  agriculturist,  Mr  Boswell  of 

^•^>  '  '    i-  "fesh»^'     ^^'    ^t  Kingcaussie,  but  which  are 
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Mr  Stephens  is  decidedly  in  favour  of  ham m el- feeding,  as 
contrasted  with  the  more  recent  plan  of  box-feeding.  He  observes, 
and  we  think  very  justly,  tliat  it  is  very  unfair  of  its  advocates  to 
contrast  it,  as  they  do,  not  with  the  system  of  feeding  two  or  three 
in  hammels,  but  with  that  of  the  confessedly  bad  one  of  putting  a 
number  of  cattle  in  open  courts.  We  may  remark,  that  two  of  the 
latest  writers  upon  the  science  of  agriculture,  Dr  Thompson  and  Dr 
Kemp,  have  both  maintained  that  box-feeding  is  a  practice  contrary 
to  what  physiology  would  teach.  The  latter  writer  thinks  that, 
had  not  the  evil  effects  of  it  been  in  some  degree  counteracted  by 
the  curry-couibing  and  brushing  the  animals  got,  they  would  have 
forced  themselves  upon  the  notice  of  its  advocates.  We  cannot 
better  state  the  practical  objections  to  box-feeding  than  in  the 
words  of  Mr  Stephens. 

I  feel  the  same  objection  to  cattle  being  so  confined  when  feeding,  as  I  did  to  the 
sheep  in  their  confined  cribs  and  stalls  ;  and  the  question  of  the  feeding  is  not  to  be 
ascribed  to  the  boxes,  but  to  the  superior  nature  of  the  linseed  upon  which  they  are 
fed.  Indeed,  I  should  consider  the  dampness  inherent  to  a  situation  dug  two  feet 
into  the  ground,  in  rendering  even  dry  straw  unwholesome  in  it  as  a  bed,  as  having  a 
tendency  to  injure  the  progress  of  an  ox  towards  maturity,  rather  than  otherwise  ; 
and  I  am  sure  that  exposure  at  ttUl  to  the  sun  and  air,  and  even  rain  in  winter,  is 
much  more  conducive  to  the  health  of  an  ox  than  constant  confinement  under  a  roof. 
It  is  true  that  box  feeding  affbrds  much  more  liberty  to  the  animal  than  when  feeding 
at  the  stake  in  a  byre  ;  but  in  what  respect  box  feeding  should  excel  small  hammels, 
it  is  not  easy  to  discover.  The  cost  of  constructing  small  hammels  to  hold  two  or 
three  oxen  together  is  not  great :  two  is  the  number  I  would  always  prefer,  as  affording 
society,  and  avoiding  contention  on  the  one  hand  and  loneliness  on  the  other  ;  but  the 
cost  of  constructing  accommodation  for  cattle  I  consider  a  secondary  consideration  in 
comparison  to  affording  them  the  greatest  comfort;  and  greater  comfort  than  a  hammel 
may  afford  is  scarcely  possible  to  be  attained  by  any  other  means,  certainly  not  by 
Buch  boxes,  and  the  manure  would  be  equally  as  well  compressed  and  good  in  hammels 
as  in  boxes. — (Vol.  i.  p.  293.) 

Mr  Stephens  considers  that  the  soiling  of  stock  during  summer 
with  cut  lorage  is  not  practicable  on  a  large  scale.  He  forms  his 
opinions  so  cautiously,  and  after  so  well  weighing  the  evidence, 
that  we  dissent  from  him  with  great  hesitation.  JRut  we  are  not 
convinced  with  his  arguments  upon  this  head.  He  denies  that, 
with  regard  to  the  comparative  extent  of  ground  required  for 
soiling  and  pasturage,  the  difference  is  in  favour  of  the  former  as  three 
to  one.  In  this  we  suspect  that  he  is  right ;  but  he  states  the  differ- 
ence in  favour  of  soiling  as  two  to  one,  and  surely  even  this  is  worth 
trying  much  for.  The  first  objection  is,  that  clover  and  rye  grass 
are  not  ready  to  cut  by  the  time  the  turnips  are  finished  ;  but  we 
have  long  thought  that  rye-grass  is  by  far  too  exclusively  grown 
in  Scotland,  and  even  rye-grass  may  be  forwarded  a  fortnight  by 
the  application  of  nitrate  of  soda.  Another  objection  is,  that  a  farm 
cannot  produce  suflScient  straw  to  litter  stock  during  the  summer. 
To  this  may  be  said,  that  soiling  cattle,  by  leaving  more  ground 
and  making  more  manure,  produces  more  straw.  Mr  Stephens 
has  a  third  objection,  which  we  suspect  is  even  more  valid — the 
great  expense  of  cutting  grass.     After  all,  perhaps  Mr  Stephens  is 
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concludiug  most  prudently  upon  this  subject  in  saying,  '^  on  a  small 
scale  soiling  might  be  practised  with  advantage,  and  it  behoyes 
every  small  farmer  to  make  his  grass  go  as  far  as  possible/' 

Mr  Stephens  is  an  advocate,  we  observe,  for  mowing  corn  instead 
of  reaping  it  with  the  hook.  As  this  practice  has  not  become 
common,  and  as  it  is  so  much  cheaper,  we  quote  the  opinion  of  so 
practical  a  man. 

Erery  species  of  the  cereal  grains  may  be  mown  with  the  scythe.  Many  farmers  stin 
believe  that  the  scythe  is  an  unsuitable  implement  with  which  to  mow  wheat ;  bat  I 
can  assure  them,  from  long  experience  and  obserTation,  that  it  is  as  suitable  as  the 
sickle,  and  that  mown  sheaves  may  be  made  to  look  well,  prurided  the  gatherers  are 
proficients  at  their  work.  Doubtless,  mowing  wheat  is  seyere  work,  and  so  is  reaping 
it.  Oats  are  the  most  pleasant  crop  to  mow,  their  crisp  straw  being  easily  cut  with 
the  scythe,  and,  being  smooth  and  not  too  long,  does  not  injure  the  hands  in  binding 
like  wheat,  and  the  sheayes  are  easily  set  in  stook — barley  straw  being  coyered  with 
a  gummy  matter,  which  gives  it  a  malty  smell,  soon  takes  the  edge  off  the  scythe,  and, 
being  brittle,  not  hard,  is  easily  broken  in  the  binding.  When  much  young  grass  is 
found  among  the  barley-straw  when  mown,  it  should  be  shaken  out  by  the  gatherers 
while  holding  the  straw  by  the  com  end,  as  it  will  detain  the  crop  too  long  in  the  field 
in  winning;  and  rather  than  run  that  risk,  it  is  better  to  incur  the  extra  cost  of 
getting  rid  of  the  grass  by  a  little  sacrifice  of  time  at  reaping,  or  even  by  the  engage- 
ment of  extra  hands.  It  is  scarcely  practicable  to  shake  out  grass  from  corn  wlSle 
reaping  with  the  sickle,  as  the  instrument  would  constantly  be  required  to  be  laid 
aside,  both  hands  being  required  in  the  operation.  To  cut  the  stubble  as  high  as  the 
grass  would  make  the  straw  in  the  sheaf  too  short.  A  good  mower  will  cut  one 
acre  of  wheat,  or  perhaps  rather  more,  in  a  day.  If  a  stroke  of  the  scythe  covers 
seven  feet  in  length,  and  fifteen  inches  in  breadth,  an  area  equal  to  1260  square 
inches,  it  will  take  about  5000  such  strokes  to  reap  an  acre.  Two  acres  of  oats  may 
easily  be  mown  in  a  day,  thus  indicating  that  a  man  will  mow  double  the  extent  of 
oats  he  will  do  of  wheat,  or  make  about  10,000  strokes  a-day.  Nearly  two  acres  of 
barley  may  be  mown  in  a  day,  time  being  wasted  in  the  extra  sharping  required  in 
cutting  barley  straw. — (Vol.  ii.  p.  342.) 

The  treatise  on  the  culture  of  the  turnip,  in  the  early  part  of 
the  second  volume,  is  by  far  the  most  complete  and  finished  agri- 
cultural essay  that  our  literature  possesses.     To  those  who  have 
been  in  the  habit  of  adopting  the  Northumberland  mode  of  cultiva- 
tion of  this  crop,  which  is  the  foundation  of  all  good  husbandry, 
we  can  confidently  recommend  it  as  descriptive  of  all  that  is  known 
of  the  subject,  and  as  also  suggestive  of  farther  improvements, 
which,  to  those  who,  as  in  many  parts  of  England,  have  not  yet 
followed  this  method,  we  can  ofler  it  as  a  description  of  it,  so  full, 
clear,  and  practical,  that  no  one  can  misunderstand  it.     We  can- 
not help  thinking  that  those  who  accuse  the  agricultural  mind 
with  want  of  activity  would  do  well  to  consider  what  has  been 
•^one  with  regard  to  the  turnip,  and  to  contrast  it  with  the  advance 
'i^ade  by  any  other  art  whatever.     We  will  say  nothing  of  the 
.•iginal  production  by  art  of  two  such  valuable  vegetables  as  the 
.c*bbage  and  the  turnip  from  one  and  the  same  wild  plant,  the 
'^arine  brassica.     Neither  will  we  expatiate,  as  we  might  do,  upon 
'le  constant  addition  of  fresh  varieties  of  turnips,  each  charac- 
•^risr'l  by  peculiar  and  valuable  properties.     We  will  confine  our- 
^iVhr  ,0  o  -j'Tiple  stateme^^t  of  the  great  and  rapid  improvements 
Mo/i«    r  T.n*     'i»'n»in<r  a'     hr  J  ovvKxids  of  Scotland  during  the 
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last   seventy  or  eighty  years,  and  of  which   improvement   the 
amended  culture  of  the  turnip  is  the  foundation. 

Seventy  years  ago,  on  a  Lothian  *  farm,  two  or  three  per  cent 
only  would  be  under  a  turnip  crop,  and  even  then  the  turnips 
would  be  sown  broadcast.  Now,  twenty-five  per  cent  are  devoted 
to  this  crop.  The  consequence  of  this  is,  first,  that  on  a  farm 
wliere  some  five  oxen  would  be  fattened,  eighty  now  are;  and,  as  a 
necessary  sequence,  where  five  acres  were  dunged,  now  eighty  are; 
and  probably  more  than  four  times  as  much  corn  is  raised.  The 
agriculturist  has  necessarily  risen  in  social  standing ;  and,  unlike 
many  other  classes  who  have  done  so,  he  has  taken  care  that  the 
condition  of  his  servants  shall  be  improved  as  well  as  his  own, 
and  his  ploughmen  and  other  labourers  are  better  housed,  better 
paid,  and  better  fed  than  they  were  seventy  years  ago.  His  suc- 
cess, the  result  of  his  skill  and  his  energy,  has  even  extended  to 
improving  the  condition  of  his  beasts  and  horses. 

Mr  Stephens  starts  a  curious  point  with  regard  to  the  quantity 
of  seed  sown  in  the  field  culture  of  turnips.     Every  practical  man 
must  have  been  struck  with  the  immense  number  ot  seeds  sown, 
as  contrasted  with  the  number  of  plants  obtained.     Our  author 
has  taken  the  trouble  to  estimate  the  amount  of  seeds  that  are 
Wiisted,  and  he  finds  that,  out  of  every  twenty-seven  seeds  sown, 
only  one  becomes  a  mature  turnip.     This  loss  is  far  too  great  to 
be  wholly  attributed  to  birds  or  insects.     Some  of  the  seeds  sown 
have  often,   doubtless,  lost  their  vitality  ;    hut  the  explanation 
given  in  The  Book  of  the  Farm  strikes  us  as  being  as  true  as  it  is 
original.     In  order  that  any  seed  may  germinate,  it  is  essential 
that  it  be  in  contact  with  a  certain  amount  of  oxygen,  which 
oxygen  is  contained  in  the  atmosphere.     In  other  words,  it  must 
be  sufficiently  near  the  surface  to  allow  the  air  to  have  access  to 
it.     The  amount  of  oxygen  necessary  for  germination  varies  in 
difierent  families  of  plants.     Probably  those  seeds  that  contain 
oil  in  place  of  starch  require  the  greatest.     Any  way,  it  is  a  cer- 
tain fact  that  the  seeds  of  the  cruciferous  plants,  if  buried  even 
a  very  few  inches,  will  not  germinate.    And  Mr  Stephens  suggests, 
that  in  all  probability  our  common  turnip  drilling  machines  deposit 
the  seed  far  too  deeply.     This,  if  found  by  practice,  as  we  have  little 
doubt  it  will,  to  be  correct,  is  an  important  observation,  not  for  the 
sake  of  saving  seed  by  enabling  the  farmer  to  sow  less,  but  because 
it  is  of  tlie  greatest  importance  to  obtain  an  abundant  braird  so  as 
to  enable  the  young  crop  to  resist  the  injurious  attacks  of  insects. 
Too  little  attention  is  perhaps  paid  to  the  singling  of  turnips. 
A  difference  of  two  inches,  will  make  a  diflerence  of  more  than 
ten  tons  to  the  acre  of  bulbs. 

For  example,  (says  Mr  Stephens  on  this  subject,)  5  lb.  turnips,  at  7  inches  asunder, 
give  a  crop  of  57  tons  124  cwt.;  whereas  the  same  weight  of  turnip,  at  11  inches 
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apart,  gives  only  a  little  more  than  47  tons.  Now,  how  easy  it  is  for  careless  people 
to  thiu  out  the  plants  to  11  instead  of  to  9  inches;  and  yet,  by  so  doing,  no  less  than 
104  tons  of  turnips  are  sacrificed.  Again,  a  difference  of  only  1  lb.  on  the  turnip — 
from  5  lb.  to  4  lb.  at  9  inches  asunder — makes  a  difference  of  11|  tons  per  acre. 
So  that  a  difftirence  of  only  1  lb.  in  each  turnip,  and  2  inches  in  the  distance  between 
them,  makes  the  united  sacrifice  of  21  tons  per  acre  !  Who  will  deny,  after  this, 
that  minutise  require  the  most  careful  attention  in  farming  ! 

Unless  in  very  rich  ground,  the  distance  recommended  is  12 
inches  between  the  plants  for  swedes,  and  9  between  those  of  yellow 
turnips  and  globes.  In  the  operation  of  hoeing,  a  portion  of  the 
stem  is  drawn  out  of  the  ground,  and  it  is  this  portion  that  after- 
wards becomes  the  bulb.  The  following  extract  represents  a  pretty 
picture : — 

One  summer  I  superintended  16  field- workers,  and  they  singled  about  90  imperial 
acres  in  8  days  of  10  hours  each,  which  was  equal  to  2  roods  82  poles  a-day  to  each 
worker.  This  is  above  the  average  rate  of  work,  but  the  weather  was  exceedingly 
fine  all  the  time,  the  land  mellow  and  dry,  the  plants  of  a  proper  age,  whether  of 
swedes  or  of  white  globes,  and  the  women  were  all  experienced  hands.  I  set  one  of 
them,  a  steady  hand,  to  lead  the  band,  whom  she  carried  on  like  clockwork.  She 
herself  preferred  to  work  with  a  hoe  only  83  inches  in  length,  which  allowed  her  to 
bow  down  to  her  work,  which  she  performed,  in  consequence,  in  the  most  perfect 
manner.  The  hoes  of  the  rest  were  36  inches  in  length.  A  rest  of  20  minutes 
was  given  them  at  each  mid-yoking.  If  the  time  occupied  in  resting  be  deducted 
from  the  8  days,  the  work  done  was  exactly  3  roods  to  each  worker  every  day. 
To  save  fatigue  in  walking  home  at  the  end  of  the  mid-day  yoking,  they  brought  their 
dinners  to  the  field,  consisting  of  barley  and  pease  bread  and  a  bottle  of  milk.  I 
took  my  bottle  of  milk  and  loaf  of  home-made  bread  to  the  field,  and  enjoyed  the 
repast  at  the  hedge-root  with  genuine  relish  in  as  light-hearted  company  as  ever 
undertook  laborious  work. — (Vol.  ii.  p.  69.) 

Our  lengthening  columns,  however,  warn  us  to  pass  on  to  the 
last  division  of  the  work,  entitled  Kealisation.  Here  we  are  again 
struck  with  the  thoroughly  practical  nature  of  Mr  Stephens'  book. 
He  has  here,  too,  a  greater  opportunity  than  he  had  before  of 
exhibiting  a  love  for  his  profession,  and  a  highness  of  moral  feeling, 
which  are  equally  characteristic  of  him.  How  extensive  and 
varied  has  been  his  reading  and  reflection  may  be  inferred  from 
the  following  list  of  subjects  treated  of : — Physical  geography  of 
farms  —  climate  — judging  of  land  —  estimating  rent — mode  of 
offering  for  a  farm — negotiatmg  about  the  lease — entering  a  farm 
—  stocking  it  —  building  the  steading  —  farmhouse  —  servants' 
houses — insurances  against  fire  and  disease — enclosure  and  shelter 
— thorn  hedges — stone  fences — iron  do. — embanking  against 
rivulets — field  gates — draining — improving  waste  land — trench  and 
subsoil  ploughing — liming — irrigating — the  treatment  of  draught 
itallions — breaking-in  young  draught  and  riding  horses — training 
he  shepherd  dog — slaughtering — the  points  to  be  aimed  at  in 
ireeding — the  breeds  of  cattle  and  sheep — the  principles  of  breed- 

^ — the  selection  of  parents,  crossing — breeding  in-and-in — the 
uring  *^nd  wages  of  farm-servants — the  farm  tradespeople — the 
•are  0  '  '^l'*"  ^^ife^  -nalr-iig  expcri'*"  "»ni«-  — corn-marKets — book- 
^eepini  ^     «  .-  nrll  Vn*      ''wi^ations  ta  the  young 
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It  18  impossible  for  us  here  to  attempt  to  do  justice  to  even  any 
of  the  above-mentioned  topics.  We  prefer  making  the  following 
extract  from  the  observations  of  Mr  Stephens  at  the  conclusion  of 
his  book  : — 

In  his  bearing  to  his  own  people,  the  farmer  should  always  show  them  kindness, 
and  if  he  have  ever  to  change  his  conduct  towards  them,  it  should  be  from  some  fault  of 
theirs,  not  his.  He  should  not  iSnd  fault  continually,  as  constant  rebuke  produces  no 
reformation,  but  rather  indifference.  A  fault  should  generally  be  checked;  but  those 
arising  from  the  head,  and  not  the  heart,  should  be  gently  dealt  with.  Theft  aud 
falsehood  should  never  be  pardoned,  and  the  delinquent  should  be  got  rid  of  at  the 
end  of  the  term  of  service.  Such  a  step  is  necessary  for  checking  the  spread  of  moral 
contamination.  When  a  ploughman  is  seen  to  quarrel  seriously  with  his  horses,  the 
safest  expedient  for  both  man  and  horse  is  to  cause  him  to  unloosen  them  from  the 
yoke,  and  put  them  in  the  stable  until  the  next  day,  when  his  temper  will  have 
calmed  down.  Even  severe  rebuke  at  the  time,  with  allowance  to  continue  at  work, 
will  never  convince  him  that  he  was  wrong  and  the  horses  were  right,  although  that  is 
the  more  probable  state  of  the  case.  The  wives  and  children  of  married  men  are  fre- 
qaently  troublesome  about  a  farm.  Whenever  it  is  seen  that  a  man  cannot  control 
his  own  household,  he  should  be  parted  with  at  the  expiry  of  the  term.  Much  more 
work  will  be  obtained  from  field-workers  by  kindness  than  by  severity. 

The  farmer  ought  to  be  punctual  in  his  payments  to  his  servants  at  the  specified 
terms.  He  who  neglects  to  pay  them  regularly  loses  control  over  them,  and  actoally 
places  himself  in  their  power  in  many  ways 

In  his  relation  to  his  neighbours,  tlie  farmer  should  be  most  punctual  to  his  engage- 
ments. If  he  has  promised  to  buy  or  to  sell  any  commodity  with  a  person  on  a  given 
day,  he  should  faithfully  keep  his  appointment.  If  he  has  promised  to  settle  accounts 
with  any  one  at  a  given  time,  he  should  do  so  without  fail.  A  very  few  breaches  of 
promises  will  attach  an  unenviable  reputation  to  his  name  in  that  part  of  the  country 
where  he  resides,  and  a  few  more  such  may  entirely  ruin  his  credit. 

The  farmer  should  provide  recreation  and  instruction  at  home — recreation  he  may 
find  in  his  own  family,  and  occasionally  in  visits  with  and  from  friends  at  a  distance 
and  neighbours  at  hand ;  and  for  instruction,  he  must  have  recourse  to  books  and 
papers,  and  partly  to  the  converse  of  friends  and  strangers.  If  he  provide  not  these 
attractions  at  home,  he  will  go  where  they  are  to  be  found,  and  neglect  the  concerns 
of  his  farm.  It  is  a  common  remark  by  townspeople  that  farmers,  as  a  class,  are 
averse  to  reading.  If  they  knew  the  habits  of  farmers  as  well  as  I  do,  the  observa- 
tion, even  if  strictly  true,  would  be  no  obloquy.  Little  do  townspeople  know  the 
weight  of  fatigue  which  early  rising  and  constant  exercise  in  the  fields  on  foot — which 
the  farmer  is  obliged  to  take  in  summer  who  has  improving  operations  to  superintend — 
impose,  and  of  the  lassitude  which  overtakes  the  frame  when  resting  in  the  evening 
after  the  fatigues  of  the  day.  It  is  then  physically  impossible  for  any  man  to  betake 
himself  to  reading  a  subject  that  requires  thought  and  reflection,  or  any  subject  at  all. 
The  desultory  newspaper  affords  the  most  fitting  literature  to  his  mind,  until  the  hour 
for  bed,  which  must  be  early.  No  one  has  a  higher  relish  for  reading  than  myself,  and 
yet  I  have  seen  a  whole  summer  slip  away  without  having  read  anything  but  the 
newspapers.  In  winter  it  is  different,  and  in  that  season  it  is  not  true  that  the 
farmer  does  not  read,  for  many  read  much;  and  as  a  farmer  advances  in  years,  and 
takes  less  exercise,  his  leisure  is  greatly  devoted  to  reading.  We  have  only  to 
peruse  the  discussions  in  the  Farmers*  Club  in  England,  and  at  the  monthly  meetings 
of  the  Highland  and  Agricultural  Society  in  Edinburgh,  to  be  satisfied  that  the 
present  race  of  farmers  read,  and  have  read  to  good  purpose.  Townspeople  believe 
that  the  artisans  of  towns  are  more  intelligent  than  the  labourers  of  the  country.  I 
have  had  many  opportunities  of  conversing  on  miscellaneous  subjects  with  both  classes 
of  work-people,  and  never  could  observe  the  superior  intelligence  of  the  town  artisan. 
I  am  sure  the  grocer's  shopman  does  not  know  the  countries  from  whence  the  various 
articles  he  deals  in  come,  nor  the  processes  by  which  the  articles  are  prepared  for 
the  market,  except  it  may  be  the  art  of  adulteration.  The  journeyman  cabinet-maker 
knows  as  little  of  the  countries  which  supply  the  different  kinds  of  ornamental  wood. 
It  is  the  same  with  other  trades.  The  country-labourer  is,  at  least,  observant  of 
everything  around  him;  he  knows  the  weather,  different  kinds  of  soil,  different  1  i 
of  rock,  different  kinds  of  trees,  the  habits  of  plants  and  animals,  and  can  dlscrim.. 

JOURNAL. — OCTOBER  1851.  I 


128  THE  FARMEBS'  NOTE-BOOK. — NO.  XXXIII. 

indiyidual  character  very  shrewdly.  The  intelligence  of  the  manufacturer  too  is 
often  placed  in  faYourable  contrast  with  that  of  the  farmer,  and  the  usual  example 
of  superiority  is  adduced  in  the  manufacturer  availing  himself  immediately  of  every 
improved  piece  of  machinery,  while  the  farmer  is  represented  as  neglecting  similar 
opportunities  for  improvement  in  his  business.  The  cases  are  not  at  all  analogous. 
The  manufacturer  knows  with  certainty  that  the  machinery  which  will  suit  a  similar 
manufacture  to  his  own  at  one  place  will  suit  his  purpose  also,  but  the  farmer  has  no 
certainty  of  an  implement  suiting  a  district  of  the  country  altogether  dissimilar  to 
his  own  in  climate,  soil,  situation,  and  locality,  answering  his  own.  He  prudently 
waits  the  approval  of  others  before  he  adopts  it  in  his  own  business,  which  is  always 
materially  affected  in  its  results  by  the  slightest  change  of  the  elements.  I  would 
put  the  case  of  the  manufacturers  and  farmers  of  this  kingdom  in  this  way  : — The 
British  manufacturer  is  situated  in  the  most  favourable  circumstances  for  the  prose- 
cution of  his  business,  with  coal,  machinery,  conveyances,  and  seaports  ;  the  British 
farmer  is  not,  in  regard  to  soil  and  climate.  The  foreign  manufacturer  is  not  placed, 
in  those  respects,  in  the  most  favourable  circumstances  for  the  prosecution  of  his 
business;  the  foreign  farmer  is.  And  yet  the  foreign  manufacturer  is  equal  as  to  the 
production  of  marketable  goods  to  the  British  manufacturer,  while  it  is  acknowledged 
on  all  hands  that  the  British  farmer  is  superior  in  every  respect  to  the  foreign  farmer 
in  what  relates  to  the  cultivation  of  the  soil  and  the  rearing  of  live  stock.  In  com- 
parison, therefore,  with  foreign  compeers,  the  British  farmer  stands  in  a  much  higher 
position  than  the  British  manufacturer. 

In  catering  for  his  mental  food,  the  young  farmer  should  not  neglect  to  take  the 
periodicals  connected  with  the  great  agricultural  societies  of  the  kingdom.  The  best 
works  on  agricultural  chemistry  and  physiology,  both  animal  and  vegetable,  should  not 
be  neglected.  His  own  local  newspaper  he  of  course  always  patronises,  and  I  think 
that  he  should  procure  besides  a  London  agricultural  newspaper,  on  account  of  the 
fulness  of  the  reports  of  the  numerous  markets  of  the  kingdom,  as  well  as  foreign 
ones,  which  they  always  contain. 

In  conclusion,  I  would  exhort  the  young  farmer  to  maintain  that  independence  of 
mind  and  judgment,  which  is  not  only  honourable  and  becoming,  but  a  positive  duty 
to  the  very  important  class  of  which  he  is  a  member.  Let  him  never  forget  that  he 
belongs  to  a  profession  which  has  been  recognised  by  those  best  entitled  to  form  an 
opinion  on  the  subject,  as  contributing  in  no  small  degree  to  the  maintenance  of  the 
constitution  and  liberties  of  these  islands,  and  that  he  is  bound  by  every  means  in  his 
power,  whenever  the  occasion  may  present  itself,  to  discharge  the  functions  of  a  loyal 
British  subject.  In  parting  with  the  young  farmer,  I  do  not  know  that  I  can  better 
conclude  than  by  exhorting  him  to  maintain,  in  his  own  person  and  in  his  own  sphere, 
the  high,  manly,  and  independent  character  which  for  centuries  has  been  acknowledged 
as  the  attribute  of  the  British  agriculturist.  And  with  an  anxious  and  heartfelt  hope 
that  my  labours  may  prove  profitable  and  instructive  to  some  of  my  younger  brethren, 
and  be  considered  by  the  more  experienced  as  tending  to  illustrate  the  science  of 
agricultural  economy,  I  conclude  my  task. 

With  this  quotation  we  shut  the  Book  of  the  Farm^  unquestion- 
ably the  most  important  gift  ever  bestowed  by  literature  upon 
practical  agriculture. 

rround-Worh, — By  Mr  David  Gorrie,  Annat  Cottage,  Errol. 
-It  is  but  seldom  that  the  natural  surface  of  a  landscape  garden 
can  be  improved  by  art ;  and  in  planning  and  executing  necessary 
ground-work,  it  is  often  the  chief  consideration  how  the  natural 
contour  may  be  best  preserved  uninjured.  In  building  a  house 
)n  the  side  of  a  hill,  or  on  the  summit  of  a  knoll,  it  is  necessary 
io  to  alter  the  ground  as  that  the  house  may  seem  to  stand  on  a 
evel  platform ;  but,  in  most  cases,  this  would  be  best  effected  by 
Tieans  of  an  architectural  terrace,  which,  while  it  would  afford  the 
^  atfornr'  K  '''^'^'^,  worM,  ^i  the  same  time,  refrain  from  interfer- 
P'     ■         *      '     n«in»         r'ih  tl^o  np*'ir»^l  p" '•^ace-lines.     It  has 
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afforded  subject  of  dispute  to  decide  whether  the  architect  or  the 
landscape-gardener  should  first  be  employed,  when  it  is  designed 
to  erect  a  new  residence  on  ground  previously  waste  or  devoted 
to  the  plough  ;  and  some  have  endeavoured  to  solve  the  diflSculty 
by  advocating  the  practice  of  both  professions  by  one  and  the  same 
individual.  But  when  the  grounds  are  extensive,  and  the  intended 
building  of  a  large  size,  a  division  of  labour  will  be  found  most 

Erofitable  and  most  effective.  With  regard  to  the  position  of  the 
ouse  in  reference  to  surrounding  objects,  the  landscape-gardener 
ought  of  course  to  be  consulted ;  but  it  might  be  better,  in  the 
generality  of  cases,  were  the  architect  to  be  left  to  provide  suitable 
standing  room  for  the  edifice  which  he  has  planned.  This  would 
oblige  him  to  revert  to  the  old-fashioned  architectural  terrace,  the 
sweeping  away  of  which,  at  a  certain  period  in  the  past  century, 
when  the  art  of  landscape-gardening  was  in  a  transition  state,  was 
accomplished  because  the  rage  of  fashion  would  have  it  so.  The 
loss  of  the  wall,  the  gateway,  the  drawbridge,  and  the  moat,  may 
be  lamented  by  the  antiquary,  but  the  loss  of  the  terrace  must 
come  home  to  every  person  of  cultivated  taste.  When  the  bare 
and  bald  perversion  ot  the  natural  style  came  into  vogue — when  the 
house  was  made  to  stand  in  the  middle  of  a  smooth  lawn,  with 
closely  shaven  grass  up  to  its  very  walls,  and  with  its  kitchen- 
oflSces  concealed  in  a  sunk  story  to  be  out  of  the  way,  and  when 
no  connecting  link  between  the  architectural  and  other  objects  in 
the  landscape  was  left — then  it  was  that  a  reaction  commenced, 
and  men,  tired  of  sameness  and  baldness,  were  found  ready  to  listen 
to  the  advocates  of  the  picturesque  style,  in  some  parts  of  which 
things  were  carried  to  an  opposite  extreme.  One  of  the  chief  errors 
of  the  tame  style  was  the  banishment  of  the  terrace,  and  the 
attempt  thus  rendered  necessary  to  provide  a  platform  for  a 
house  by  alterin?  the  contour  of  the  ground,  and  this  in  such 
a  way  as  to  hide  the  hand  of  art.  Seldom  was  this  done 
effectually.  The  surface-line  generally  became  less  and  less 
beautiful  the  more  it  was  altered.  In  all  naturally  undulating 
surfaces,  the  line  of  beauty  is  of  frequent  occurrence,  and  it  is 
easily  destroyed  by  the  spade  and  the  shovel,  but  may  still 
exist  in  imagination,  though  in  part  interrupted  by  architectural 
objects.     It  18,  therefore,  unadvisable  to  alter  the  surface-line  of 

f round.  This  line  may,  in  some  cases,  require  improvement. 
)eformities  may  be  removed  wheij  they  exist  near  d  house, 
although,  when  at  a  distance,  it  is  easiest  to  hide  them  by 
trees.  Valleys  may  sometimes  bef  deepened,  and  rising  grounds 
heightened,  with  good  effect ;  but  a  safe  rule  in  either  case  is 
to  follow  the  model  of  nature,  without  attempting  to  remodel  or 
change. 

Circumstances  will  point  out  when  and  where  a  terrace  is 
required.  Utility,  as  a  principle,  should  be  acknowledged  in  every 
line  or  angle.     There  are  terraces,  or  rather  terracings^  in  existenc 
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which  have  actually  been  formed  on  a  level  surface,  and  consist  of 
grassy  hollows,  artificially  formed,  and  with  their  sides  cut  into 
steps  of  all  imaginable  shapes  and  dimensions,  the  only  apparent 
object  of  which  is  to  put   the  scythesmen  out  of  humour  when 
mowing  the  grass.     It  may  be  said  that  this  is  a  matter  of  taste ; 
but,  verily,  there  is  no  taste  in  the  matter.     Childish  frippery 
and  irrational  mimicry  can  never  deserve  to  be  dignified  with  the 
name  of  taste.     Where  the  level  of  a  piece  of  ground  is  lowered 
for  the  express  purpose  of  obtaining  a  suitably  damp  soil  for  rho- 
dodendrons and  other  American  shrubs,  then  a  surrounding  ter- 
race-walk is  useful  and  appropriate,  because  from  it  the  best  view 
of  the  beds  of  shrubs  may  be  obtained ;  but  to  descend  to  the 
level  of  these  beds,  stone  steps  at  two  or  more  places  will  be  found 
sufficient,  and  the  sides  of  the  terrace  may  be  formed  of  an  easy 
slope,  and  either  planted  with  shrubs  or  laid  under  grass.     A  plat- 
form in  front  of  or  around  a  house  mav  be  so  extensive  as  to 
include  the  flower  garden,  or  it  may  at  least  be  decorated  with 
flowers,   unless  the  views  from  the  windows  are   so  grand  and 
inviting  as  to  render  unadvisable  the  introduction  of  objects  in  the 
foreground  which  might  distract  the  attention.     The  terrace-fence, 
whether  flowers  be  within  it  or  not,  will  mark  the  line  of  separation 
between  the  ground  depastured  by  sheep,  deer,  or  cattle,  and  that 
in  the  immediate  vicinity  of  the  house,  to  which  they  ought  not 
to  obtain  admission.     A  wire-railing  is  but  an  unsatisfactory  fence 
in  such  a  situation ;  it  may  possess  strength,  but  it  lacks   the 
appearance  of  doing  so.     The  terrace- wall  or  balustrade  is  not  only 
a  sufficient  fence,  both  in  appearance  and  reality,  but  it  serves 
also  to  carry  the  eye  over  the  objects   immediately  beyond  it 
towards  the  more  distant  scenery,  and  creates  a  certain  degree  of 
intricacy  by  concealing  part  of  the  lawn  from  view.     Repton  advo- 
cated the  cause  of  the  architectural  terrace  at  a  time  when  the 
current  of  fashion  was  running  strongly  against  everything  of  the 
kind,  and  he  considered  this  as  a  "  very  important  part'    of  his 
practice.     The  distance  of  the  terrace- fence,  or  edge  of  the  plat- 
form, from  the  house,  must  be  determined  partly  by  the  size  of  the 
house  itself,  and  partly  by  the  character  of  tlie  adjacent  ground. 
Where  the  ground  falls  from  the  house,  the  edge  of  a  broad  ter- 
race will  hide  too  great  a  breadth  of  the  park  from  the  eye ;  where 
t  is  level,  a  greater  breadth  of  platform  may  be  allowed ;  and 
vhere  it  rises  beyond  the  terrace,  the  platform,  in  as  far  as  the 
iew  from  the  windows  is  concerned,  may  be  increased  in  breadth 
it  will,  only  there  should  be  some  extent  of  level  ground  outside 
the  fence  or  balustrade  before  the  surface  begins  to  swell.     The 
chitectural  character  of  the  terrace  retalning-wall  will  of  course 
>e  determined  by  that  of  the  house  itself.     Its  height  will  be  regu- 
ated  by  the  breadth    ^      he  platform  conjointly  with  the  number 
>f  cubic  yo-'ia  o     .»c    -^1«  e^rth  which  may  be  dug  from  the 
f-r  m/iffMr  u    .      ...    ,.^n-.       pi     V  ra]]\jicr  '>^  ^he  carth  is  one  of 
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those  operations  in  landscape-gardening  which  may  be  best  and 
most  cheaply  performed  by  contract.  Those  operations  which 
are  connected  with  the  management  of  living  organic  objects, 
such  as  the  planting  of  trees  and  shrubs,  require  more  care 
than  a  contractor  can  be  expected  to  bestow ;  and  it  will  be  found 
best,  in  the  end,  to  commit  them  to  the  charge  of  resident 
servants. 

Ground  is  a  ponderous  material,  and  can  only  be  operated  on 
to  a  limited  extent.  In  the  ancient  style  of  gardening  a  striking 
effect  could  sometimes  be  produced  by  slight  means.  The  old- 
fashioned  mounts  which,  in  the  words  of  Lelaud,  were  "  writhen 
about  by  degrees,  like  turnings  of  cokil  shell,  to  come  to  the  top 
withoute  payn,'"  cost  some  labour  in  their  formation ;  but  their 
peculiar  kind  of  beauty  was  perfect;  and  as  long  as  they  were 

t reserved,  their  artificial  origin  was  unmistakable ;  and  those  who 
ad  designed  and  constructed  them  could  not  fail  to  get  credit  for 
what  they  had  accomplished.  It  cost  no  little  trouble  and 
expense,  on  the  introduction  of  the  modern  style,  to  efface  the 
lines  of  the  ancient  mounts  and  terraces,  and  to  restore  the 
ground  to  its  natural  shape ;  and  though,  when  this  was  accom- 
plished, the  immediate  enect  may  have  been  pleasing,  it  could 
only  be  enjoyed  by  those  who  had  seen  the  ground  in  both  condi- 
tions— before  and  after  its  reformation.  The  ancient  manner  of 
connecting  the  level  platform  on  which  a  house  stood,  with  the 
natural  surface,  when  the  ground  sloped  from  the  house  in  every 
direction,  was  sometimes  marked  by  a  succession  of  levels  and 
slopes,  decreasing  in  breadth  and  depth  as  they  receded  from  the 
building,  till  at  last  art  was  lost  in  nature.  The  revival  of  such  a 
mode  of  dealing  with  ground  is  certainly  undesirable ;  and  it  is 
fortunate  that  the  architectural  terrace  affords  the  means  of  con- 
necting a  house  with  its  grounds,  without  resorting  either  to  the 
ancient  slopes  and  platforms,  or  the  more  modern  extreme  of 
preserving  the  natural  shape  of  the  ground  up  to  the  base  course 
of  the  walls.  The  retaining  wall,  instead  of  the  grassy  slope, 
forms  the  most  congruous  boundary  to  a  necessary  platform  of 
earth  in  the  modern  style  of  gardening,  and  mignt  have  been 
introduced  into  the  ancient  style  with  advantage,  instead  of 
inclined  planes  covered  with  grass,  the  existence  of  which 
showed  an  interference  on  the  part  of  art  with  those  materials 
which,  speaking  generally,  ought  to  be  left  in  their  natural 
position. 

The  natural  surface-lines  of  ground  are  flowing  or  undulating, 
and  its  forms  are  undefined.  The  exact  point  where  the  convex 
ends  and  the  concave  begins,  cannot  be  determined.  In  all  that 
relates  to  ground-work  in  the  modern  landscape  garden,  the  land- 
scape painter  may  be  consulted  as  one  well  able  to  give  advice. 
Although  it  is  impracticable,  on  any  large  scale,  to  create  beauti- 
fully undulating  surface  lines  on  ground  where  they  do  not 
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naturally  exist,  still  something  may  be  done,  in  many  cases,  to 
improve  natural  beauties,  by  removing  accidental  deformities,  and 
by  deepening  valleys  or  heightening  elevations,  so  as  to  remove 
dullness,  and  aid  in  rendering  such  features  more  expressive.     In 
a  piece  of  ground  of  a  level  character  there  may  be  some  hollows 
to  fill  up,  or  some  irregularities  to  remove  in  order  to  render  the 
scenery  artistical,  while  the  main  natural  features  are  not  inter- 
fered with.      The  natural  lines  and  forms  of  the  ground  may 
require  polishing ;   and  this  may  be  effected,  while  all  the  time 
art  remains  an  unseen  worker.     In  undulating  ground  the  lines 
are  either  convex  or  concave ;   and  in  broken  ground,  they  are 
horizontal  or  vertical,  curved  or  inclined.     The  first  thing  to  be 
done  by  the  polisher  of  ground  is  to  study  what  nature  nas  al- 
ready done,  and  to  act  agreeably  thereto,  so  as  that  the  scene,  when 
its  improvement  is  completed,  may  be  congruous,  and  not  opposed 
in  its  features  to  the  surrounding  and  unaltered  natural  features 
of  the  landscape.     The  experienced  leveller  or  surveyor,  who  has 
accustomed  himself  to  judge  of  the  appearance  which  ground- 
work will  present  after  it  is  finished,  and  this  before  operations 
are  commenced,  will  have  no  difficulty  in  giving  instructions  to 
the  workmen,  with  the  help  of  poles  or  stakes,  or  pits  dug  here 
and  there  as   guides ;    but   should  his   employer  wish  to  have 
tangible   evidence   of  the   future   effect,    before   being   at   much 
expense  in  the  matter,  it  may  be  necessary  to  make  one  or  more 
full-sized  sections  across  the  ground,  bringing  stripes  of  a  few  feet 
in  breadth  to  the  contemplated  shape.     This  will  not  be  required 
where  only  a  few  accidental  deformities  require  removal.     When 
earth-work  on  a  large  scale  is  contemplated,  the  effect  may  be 
foreshadowed  by  means  of  the  pencil,  two  drawings  being  made, 
one  of  the  ground  as  it  is,  and  the  other  as  it  will  appear.     The 
pencil  is  a  ready  agent  in  communicating  ideas  in  all  the  departr 
ments  of  landscape-gardening — in  ground-work,  the  formation  of 
sheets  of  water,  planting  or  cutting  down  of  trees,  and  the  posi- 
tion and  arrangement  of  buildings.     By  the  aid  of  drawings,  the 
proposed  effect  may  be  exhibited  without  having  to  lay  down 
Hrips  of  white  sheeting  to  show  the  effect  of  water,  or  to  raise 
frames  covered  with  boards  to  show  the  effect  of  buildings.     The 
'andscape-gardener  should  be  able  to  imagine  future  effect  without 
duch  auxiliaries ;  and  to  embody  his  ideas  on  paper  with  the  help 
of  the  pencil,    for   the  satisfaction   of  his   employer.     It  may, 
^'^wever,  be  advisable  to  place  poles  of  a  known  height  in  certain 
-cuations,  to  enable  the   eye  to   appreciate  heights,   sizes,  and 
*»«  ances.       Deformities   which  require  removal  are   chiefly   of 
-  "^'*'al  origin.     In  an  English  landscape  there  may  be  hedge- 

tiounds  to  level,  and  the  earth  thus  procured  may  serve  to 

noolden  the  expression  of  neighbouring  rising  grounds.'    Marks 

*  *  '-dges  may  require  to  be  effaced,  and  open  drams  to  be  covered 

o'r'  --fc.  anri  Qno**  'i.^     ^%'  Koin^  p'vited,  Hiay  add  to  the 


GBOUND-WOKK.  133 

intricacy  of  picturesque  scenery  ;  but  in  the  polished  scenery  near 
a  house,  it  is  best  to  fill  them  up,  and  so  restore  the  natural 
features  of  the  ground.  Where  ground  has  been  much  broken  by 
art,  and  where  picturesqueness  is  sought  for  rather  than  polish, 
the  straight  lines  of  art  being  effaced,  the  scene  may  be  rendered 
rich  and  intricate  by  plantations  of  trees  and  shrubs  in  irregular 
masses;  but  in  this  case  ground-work  will  consist  in  deepening, 
widening,  and  heightening,  rather  than  in  filling  up  and  levelling. 
Such  a  scene  will  require  rough  verdure,  long  grass,  and  large 
growing  native  herbs,  as  well  as  trees  and  shrubs,  to  complete  its 
effect ;  but  from  the  windows  of  a  residence  all  this  would  appear 
incongruous,  however  much  the  landscape  painter  may  be  indeoted 
to  roughness  in  the  foreground  for  the  effect  of  his  picture.  It 
was  a  vain  attempt  on  the  part  of  the  lovers  of  picturesque 
gardening,  to  unite  the  arts  of  landscape-gardening  and  landscape- 
painting  so  far  as  to  create  a  rugged  and  wild  foreground  unaer 
the  windows  of  a  house.  It  was  landing  at  the  opposite  extreme 
from  the  smoothness  of  gravel  and  bare  grass  :  the  happy  medium, 
as  has  already  been  hinted,  will  be  found  in  the  terrace-wall  or 
balustrade. 

When  very  slight  irregularities  occur  in  natural  ground,  they 
may  sometimes  be  effaced  by  the  plough  or  spade  in  preparatory 
fallowing  or  trenching.  Greater  inequalities  may  require  polish- 
ing, if  near  a  house ;  but  an  attempt  at  removing  them  might 
injure  the  natural  contour  of  the  ground.  Sometimes  restoration 
is  necessary ;  for  when  ground  has  been  long  under  cultivation 
by  means  of  the  plough,  the  hollows  will  be  partly  filled  up  and 
the  heights  somewhat  lowered.  By  restoring  to  the  elevations 
the  earth  which  they  have  lost,  the  scene  will  be  rendered  more 
expressive ;  and,  besides  this,  the  soil  will  be  more  equalised  in 
depth  and  fertility,  and  there  will  be  less  probability  of  having 
grass  of  various  hues  in  different  parts  of  a  lawn,  dark-green  in 
some  places,  and  scorched  to  brownness  with  the  drought  of 
summer  in  others.  Deformities  in  distant  parts  of  a  park  may  be 
more  easily  hid  than  removed;  and  if  concealed  by  planting, 
their  existence  is  rendered  harmless.  Old  quarries,  while  hid 
from  general  view,  may  sometimes  be  formed  into  recluse  scenes 
of  great  beauty  and  interest. 

in  forming  approaches,  it  is  often  necessary  to  make  cuttings 
in  some  places,  and  embankments  in  others.  A  road  is  an  arti- 
ficial object,  and  it  is  in  general  best  that  an  avowal  of  art  should 
be  made.  Where  a  cutting  is  made  through  rocky  ground,  it  is 
better  to  leave  the  banks  steep  and  abrupt,  than  to  form  them  of 
an  easy  slope  to  be  smoothly  turfed  over.  A  rugged  chasm,  even 
though  artificial,  forms  a  pleasing  contrast  to  the  smooth  flowing 
lines  of  the  neighbouring  surface,  and  does  not  interfere  so  much 
with  the  expression  of  the  natural  ground-lines  as  a  wider  and 
more  smoothly  finished  artificial  hollow  would  do.     In  all  exten- 
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sive  cuttings  or  embankments,  it  is  safest  to  avow  the  agency  of 
art ;  and  if  it  be  considered  that  art  is  thereby  rendered  too 
intrusive  in  the  landscape  as  viewed  from  any  particular  point, 
her  works  may  be  hidden  from  any  such  point  by  planting.  In 
some  cases,  where  a  cutting  is  very  shallow,  an  artificial  valley 
may  be  formed  by  sloping  back  the  sides  concavely ;  and  this 
might  be  managed,  with  the  aid  of  trees  and  shrubs,  so  as  that 
the  road  might  appear  to  wind  along  a  valley  formed  by  nature. 
Too  great  an  interference  with  the  natural  ground-lines  would  be 
made  were  deep  cuttings  to  be  so  treated.     The  lover  of  Alpine 

Elants,  and  wild  trailing   and  creeping  flowers,  will  know  well 
ow  to  make  the  steep  sides  of  a  chasm  through  rocky  strata 
interesting. 

Although  in  general  the  most  pleasing  efi*ect  will  be  pro- 
duced in  a  landscape  naturally  rather  tame  than  bold,  by  deepen- 
ing the  valleys  and  conveying  the  earth  so  obtained  to  the 
heights,  yet  it  may  happen  that,  by  removing  a  few  feet  of  earth 
from  the  summit  of  a  ridge  that  intercepts  the  view  of  a  distant 
landscape,  that  view  may  be  increased  in  extent  and  interest. 
At  one  of  the  places  which  he  improved,  Mr  Repton  opened  up 
a  view  into  a  romantic  glen,  by  removing  a  small  quantity  of 
earth  from  the  summit  of  an  intervening  ridge.  Advantage 
may  be  taken  of  an  exceptional  case  like  this,  without  at  all 
acknowledging  the  rightness  of  the  practice,  at  one  period  adopted, 
of  lowering  every  hillock  and  filling  up  every  hollow,  till  at  last 
there  was  nothing  but  smoothness  and  vapidity;  and  none 
of  those  broad  contrasts,  flowing  lines,  and  undulating  forms, 
which,  in  the  words  of  Mason,  "  play  through  the  varied 
canvass  *'  of  the  true  landscape  painter. 

A  general  and  a  safe  rule  in  executing  ground-work  is  to 
conceal  art  by  planting,  or  else  to  avow  art  boldly  and  unmis- 
takably ;  or  furthermore,  never  to  attempt  imitating  or  improving 
nature  without  doing  so  in  a  complete  manner,  so  that  in  after- 
times  there  may  be  no  manifestation  of  any  artificial  interference. 
In  forming  lakes  or  rivers,  nature  must  of  course  be  copied ;  and 
this  in  the  minutest  details;  such  as  having  low  and  concave 
•chores  around  the  edge  of  a  bay  or  advancing  curve,  and  abrupt 
jr  steep  banks  to  the  convex  side  of  a  bend  in  a  river,  or  to  a 
jape  or  advancing  headland.  When  ground  has  to  be  altered 
'"  any  way,  the  first  thin^  to  be  done  is  to  draw  a  sectional 

:>ian^  or  a  plan  with  dotted  lines  across  it  so  as  to  divide  it  into 
"squares,  and  with  shaded  spaces  to  show  the  height  of  corres- 
londing  imaginary  lines   on   the  ground  above  the  lowest  level 

hereof.     Poles  placed  at  the  corners  of  the  squares  or  intersec- 
s'^nq  of  the  linp*»  "'^^  onoKio  fije designer  or  contractor  to  transfer, 
•maginatioL         "      'v|uc»i«s  and  lines   to  the  ground  which 
J  oe  oper*  .    tP*^  suitable  markings  x>n  the  plan,  and 

'    *"  ■'  '  -  t      -iJrioc  'ti  parrv'ue:  op  th**  •'•>ade-work. 


ir  nr     .       -^i 
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These  helps  are  especially  necessary  when  a  valley  has  to  be 
deepened  in  order  to  form  a  river  or  lake;  or  when  a  piece  of 
irregular  ground  has  to  be  levelled,  or  formed  into  a  regularly 
slopmg  plane,  for  a  kitchen  garden  ;  and  also  in  the  formation 
of  bowling-greens.  The  common  mode  of  planting  trees  interferes 
with  the  natural  expression  of  ground,  r  Ian  ted  too  deeply,  as 
they  generally  are,  trees,  when  they  grow  up,  seem  to  be  inserted 
in  the  ground  in  the  manner  of  poles,  with  no  base  to  stand  upon. 
The  collar  of  a  tree  ffrowins:  in  a  natural  forest  is  alwavs  seen 
above  ground;  and  the  large  root-limbs  diverge  from  the  stem 
with  an  easy  curve,  and  are  lost  under  the  turf  imperceptibly. 
It  is  of  importance  to  copy  this  in  lawn  planting;  and  it  can 
only  be  done  by  planting  the  trees  at  first  in  a  very  shallow 
manner — so  shallow  as  to  render  it  necessary  to  raise  a  low 
convex  mound  of  earth  that  their  roots  may  be  covered.  Many 
a  fine  lawn  tree  loses  the  half  of  its  beauty  because  of  the  abrupt 
manner  in  which  the  stem  rises  from  tne  level  ground ;  and  no 
tree  having  its  collar  or  point  of  junction  between  the  stem  and 
the  roots  sunk  under  ground,  can  remain  long  in  a  healthy  state, 
or  be  fitted  to  withstand  the  hurricane.  Cowper's  favourite 
elms  owed  part  of  their  beauty  to  those  brawny  diverging  roots, 
which,  seen  above  ground  at  their  junction  with  the  stems,  gave 
the  trees  an  appearance  of  stability : — 

"  Fast  rooted  in  their  bank, 
Stand,  never  overlooked,  our  favoarite  elms, 
That  screen  the  herdsman's  solitary  hut/' 

Johnstons  Notes  on  North  America,*  (Second  Notice.) — We 
now  recur,  as  we  promised  in  last  Number,  to  Professor  Johnston^s 
most  useful  work  ;  and  we  are  induced  to  do  so,  not  less  by  the 
important  nature  of  its  contents  than  by  the  wide  reputation  it 
has  already  acquired  on  both  si4es  the  Atlantic.  Constrained  by 
our  limits  to  be  brief,  we  select  but  two  subjects  for  comment  in 
this  notice ;  and  if  the  first  of  these  be  only  useful  for  warning,  or 
as  a  matter  of  curiosity,  the  second  at  least  will  be  found  to  afford 
some  useful  information  on  a  branch  of. culture  which  is  likely 
every  year  to  increase  among  us. 

The  first  subject  we  mean  to  notice  is  one  by  no  means  compli- 
mentary to  Brother  Jonathan ;  but  we  are  not  seeking  to  be 
witty  at  the  expense  of  truth  when  we  say  that  one  of  the  most 
prominent,  and  certainly  not  the  least  remarkable,  features  of 
American  agriculture  is  its  Weeds.  Yet  for  their  introduction^ 
at  least,  we  of  the  Old  World  are  by  no  means  irresponsible. 
Strange  as  it  may  seem,  the  prevailing  weeds  of  the  Atlantic  coasts 
and  river-borders  of  North  America  owe  their  origin  to  the  fre- 
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quency  of  intercourse  with  European  countries.  The  common 
plantain  was  called  by  the  Indians  the  White-man Vfoot.  The 
Canadian  or  creeping  thistle — which,  as  the  pest  of  North  Ameri- 
can farms,  has  won  for  itself  the  cognomen  of  the  cursed  thistle — 
is  also  an  importation  from  Europe.  The  lines  of  the  poet, 
descriptive  of  tne  first  settlement  of  the  Pilgrim  Fathers  iu  the 
New  World — 

The  wheat  came  up,  and  the  bearded  rye. 
Beneath  the  breath  of  an  unknown  sky, 

are  also  applicable  to  less  useful  imports  than  the  cereals.  Accord- 
ing to  Agassiz,  all  the  plants  growing  by  the  roadsides  are  exotics. 
"  Everywhere  in  the  path  of  the  white  man,'**  says  he,  "we  find 
European  plants ;  the  native  weeds  have  disappeared  before  him 
like  the  Indian.  Even  along  the  railroads  (which  penetrate 
through  the  solitary  places  of  the  country)  we  find  few  indigenous 
species.     On  the  road  between  Salem  and  Boston,  although  the 

f  round  is  uncultivated,  all  the  plants  along  the  track  and  in  the 
itches  are  foreign."  "  Would  it  be  irrational  in  an  Indian  to 
suppose,"  says  Mr  Johnston,  "  that  these  European  weeds  in  the 
ditches  of  the  Salem  railroad  had  actually  followed  the  footsteps  of 
the  Irish  emigrants  who  dug  them  ?  May  not  the  seeds  of  them 
have  been  actually  shaken  from  the  shoes  of  the  newly-arrived 
immigrants?"  How  interesting  are  the  reflections  suggested  by 
these  facts  !  And  when  we  read  of  the  not  unfrequent  indolence 
and  usual  political  discontent  of  the  Hibernian  emigrants,  (which 
latter,  says  our  author,  is  one  source  of  the  present  dissatisfac- 
tion of  our  Provinces  with  the  Home  Government,)  we  cannot  but 
regard  the  sowing  of  these  seeds  as  a  true  emblem,  and  that  the 
very  dust  of  an  Irishman's  feet  is  too  often  pregnant  with 
mischief. 

The  stiff  clay  lands  of  the  North-eastern  regions  of  America  are 
specially  infected  with  two  specie^  of  golden  rod,  {Solidaffo  cana- 
densis and  S,  altissima^)  both  of  them  troublesome  weeds,  but  the 
former  especially  difficult  to  extirpate.  For  these  pests  to  the 
American  farmer,  however,  we  of  the  Old  World  are  not  to  blame, 
as  neither  of  them  is .  known  as  a  weed  in  Europe.  The  only 
European  species  is  the  SoUdago  virgo  aurea;  and  as  it  is  a  native 
'>f  America  also,  it  was  already  in  existence  there  before  ev«r  the 
ittle  "  Mayflower"  left  the  shores  of  England.  It  is  evidently  a 
very  prevalent  weed  both  in  the  British  Provinces  and  in  the 
T^^'^thern  districts  of  the  Union,  and  in  the  State  of  New  York 
■o  less  than  two-and-twenty  species  of  it  are  already  known. 

T"  regard  to  the  next  weed,  we  are  by  no  means  so  free  from 

u^  nnputation  of  blame ;  but  it  seems  to  have  picked  up  in  the 

^^»iadas  an  insubordina*'  m  to  Acts  of  Parliament  which  savours 

..„  -A  '^f  ♦}ip  n,  IT  'r»   -»^  W,   t'^'*')tion  than  of  the  land  of  its  birth : — 

*  «ij«v..^>a       I  .  ^xv/       b>  <AUv  .u  New  England,  the  Canadian  thistle  is  heard 

V.^  T)^a  I**     V     n  V      -T      -»/•- »i»T»of»     ■»-■ ^o^|n^-  *l»ia#'->.    (l^UiUi    iMrVCtUlM*  01 
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Circium  arvense,  which  has  foand  a  most  congenial  climate  in  North  America.  The 
common  spear-thistle  is  a  troublesome  weed,  but,  being  a  biennial,  can  be  extirpated 
with  comparatively  little  labour;  but  the  Canada  thistle  is  perennial,  has  deep  and 
wide-spreading  roots,  is  very  tenacious  of  life,  and  commits  its  seed  annually  to  the 
winds,  and  thus  defies  the  labours  of  individual  farmers.  Only  a  general  spread  of 
cleanly  husbandry  will  extirpate  it  from  a  district  in  which  it  has  once  established 
itself.  Even  legislation  is  disregarded  by  this  rebellious  plant.  A  few  years  ago 
(1847)  the  New  Brunswick  legislature  passed  an  act,  entitled  ^*An  act  to  prerent  the 
growth  o/thiftUs"  which  was  limited  in  its  application  to  the  county  of  Gloucester  ; 
but  the  refractory  weed  has  since  only  spread  the  more,  and  given  increased  annoy- 
ance even  in  the  county  the  act  was  intended  especially  to  benefit. 

The  last  American  weed  that  we  shall  notice  is  a  very  formidable 
one — the  Corn-gromwell  or  stone-weed ;  and  we  think  the  more 
negh'gent  portion  of  our  own  farmers  may  well  learn  the  value  of 
clean  fields  and  careful  culture,  from  seeing  the  lamentable  but 
natural  results  of  the  opposite  system  : — 

The  Lithospermum  arv^nse,  Corn-gromwell  or  stone-weed,  (called  in  North  America 
by  the  various  names  of  pigeon- weed,  red- root,  steen-crout,  stony-seed,  and  wheat- 
thief,)  is  said  to  be  a  European  importation,  brought  in  probably  with  unclean 
seed-wheat  from  France,  or  Germany,  or  England.  Thirty  years  ago,  it  was 
almost  unknown;  now  in  many  places  it  usurps  the  ground,  and  especially  over- 
runs the  districts  which  have  been  accustomed  to  the  growth  of  wheat.  But  it  is  a 
punishment  which  has  followed  the  practice  of  the  ignorant  and  slovenly  farmer, 
who  has  paid  little  attention  either  to  cleaning  his  land  at  all,  or  to  the  right  way  of 
doing  it,  and  who  has  continued  for  a  series  of  years  to  take  successive  crops  of  wheat 
from  the  same  exhausted  fields. 

The  peculiarity  of  this  weed  consists  in  the  hard  covering  with  which  its  seed  or 
nut  is  covered;  in  the  time  at  which  it  comes  up  and  ripens  its  seed;  and  in  the 
superficial  way  in  which  its  roots  spread.  The  hardness  of  its  covering  is  such  that 
*^  neither  the  gizzard  of  a  fowl  nor  the  stomach  of  an  ox  can  destroy  it,"  and  that 
it  will  lie  for  years  in  the  ground  without  perishing,  till  the  opportunity  of  germi- 
nating oecurs.  It  grows  up  very  little  in  spring,  but  it  shoots  up  and  ripens  in 
autumn,  and  its  roots  spread  through  the  surface-soil  only,  and  exhaust  the  food  by 
which  the  young  wheat  should  be  nourished. 

It  is  evident  that  a  weed  of  this  description  will  remain  a  source 
of  trouble  for  many  years,  even  to  an  industrious,  careful,  and  in- 
telligent farmer  ;  and  that  spring  ploughing  will  do  little  good  in 
the  way  of  extirpating  it,  as  at  that  season  it  has  scarcely  begun 
to  grow.  It  is  said  that,  when  it  has  once  ^ot  into  the  land,  two 
or  tliree  successive  crops  of  wheat  will  give  tlie  pigeon-weed  entire 
possession  of  the  ground.  And  Professor  Johnston  expressly 
says  that  this  weed  has  of  itself  been  a  prime  cause  of  the 
failure  of  the  wheat-culture  of  America,  in  districts  where  wheat 
used  formerly  to  be  abundantly  productive ;  that  infertility  there 
has  not  been  caused  merely  by  the  exhausting  effects  of  successive 
grain-crops,  but  because  these  successive  crops,  by  hindering  the 
cleaning  of  the  fields,  have  allowed  this  most  formidable  of 
weeds  to  ripen,  shed  its  seed,  and  gain  entire  possession  of  the  soil. 
This  has  happened  especially  in  Yates  County,  where  the  soil  is 
stiff  and  shaly.  "It  was  unknown  there,  as  elsewhere,  thirty 
years  ago ;  now  hundreds  of  bushels  of  the  seed  are  purchased 
at  the  Yates  County  oil-mill — and  if  it  were  worth  8s.  instead  of 
Is.  6d.  a  bushel,  these  hundreds  would  be  thousands.''    Thus  one 
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evil  leads  to  another ;  for  the  purchase  of  this  seed  at  the  oil- 
mills  can  only  be  for  the  purpose  of  adulteration.  We  beg  the 
attention  of  our  buyers  of  oilcake  to  the  following  remarks  of  the 
Professor^s,  who,  in  all  his  wanderings,  has  an  eye  to  the  interests 
of  his  countrymen  at  home  : — 

I  have  examined  samples  of  American  linseed-cake  in  which  seeds  were  to  be 
recognised  which  I  could  not  name.  They  might,  I  then  supposed,  be  those  of  the 
dodder,  a  parasite  which  infests  the  flax-plant  in  some  localities  ;  but  they  might 
also  be  other  cheap  seeds  purposely  mixed  with  the  linseed.  Those  who  are  in  the . 
habit  of  buying  cheap  American  cake  may  think  this  point  deserving  of  their  atten- 
tion. As  oil-cakes  are  chiefly  bought  by  farmers,  perhaps  it  is  only  a  kind  of  retri- 
butive justice  that  a  set  of  idle  farmers  in  one  country  should  thus  be  the  means  of 
punishing  a  less  discerning  set  in  another. 

The  next  subject  we  select  for  notice  is  the  cultivation  of  the 
Apple  and  Peach  in  North  America. 

The  old  apple-country  of  the  United  States — the  home  of  the 
Newtown  pippin,  the  Spitzemberg,  and  other  highly-prized  varieties 
— is  on  the  Atlantic  border,  between  Massachusetts  Bay  and  the 
Delaware.  But  western  New  York  and  northern  Ohio  have  now 
entered  into  earnest  competition  with  these  old  districts,  and 
threaten  to  bear  away  the  palm.  By  its  residents,  the  new  apple- 
country  is  regarded  as  the  finest  fruit  country  in  the  world.  The 
mollifying  influence  of  Lake  Ontario — which  never  freezes,  as  Lake 
Erie  does — extends  more  or  less  over  the  whole  level  or  slightly 
undulating  region  occupied  by  the  lower  portion  of  the  Upper 
Silurian  rocks,  on  which  the  rich  soils  of  this  part  of  the  State 
rest,  and  from  which  they  are  generally  formed.  From  Oswego, 
near  the  east  end  of  Lake  Ontario,  to  Niagara,  beyond  its  western 
or  upper  extremity,  this  region  forms  a  belt  about  forty  miles  wide 
by  a  hundred  and  fifty  miles  long ;  and  over  it  the  early  frosts  of 
autumn,  which  are  so  injurious  to  fruit-trees,  are  comparatively 
unfelt.  The  rich  soils  of  this  district  produce  larger  and  more 
beautiful  fruit,  though  inferior,  it  is  said,  in  that  high  flavour 
which  distinguishes  the  Atlantic  apples ;  and  the  profit  of  the 
cultivators  is  estimated,  on  the  average,  at  from  £20  to  £30  an 
acre.  In  Wayne  County,  about  the  middle  of  this  belt  of  land, 
the  merchants  of  Palmyra,  (a  shipping  village  on  the  Erie  Canal,) 
sent  off*  50,000  barrels  of  ^reen  or  fresh,  and  10,000  of  dried 
apples  in  the  same  year,  besides  1000  bushels  of  dried  peaches.  In 
Oneida  County,  part  of  four  townships  shipped  on  the  canal,  in 
J  848,  as  many  as  18,000  barrels,  at  from  62^  to  100  cents  per 
parrel.  This  is  a  very  low  price  for  good  apples ;  but  in  New 
''^ork  the  best  apples  sell  for  three  or  four,  and  m  London  for  nine 
-oUars  a  barrel. 

Indeed  so  rapidly  is  the  fruit-culture  rising  into  importance  in 

.k.iS  region,  and  so  great  the  number  of  persons  now  interested  in 

t,  that  a  Pomological  Convention  has  recently  been  formed,  for 

font '  ler'ij   "^^d  '^^  "^stigating  everything  connected  with  the  cul- 

t  ....    ,   V-        v-va  s    -y^  h^Y^^^n  r^^'^o^ised  varieties  of 


Johnston's  notes  on  north  America.  139 

apples,  says  Professor  Johnston,  are  already  cultivated  in  the 
States ;  and  one  important  object  which  this  Convention  may 
usefully  keep  in  view,  is  the  classification  and  nomenclature  of 
these  different  kinds.  In  the  States,  only  the  finest  apples  are  sent 
to  market — the  waste  or  refuse  being  generally  made  into  cider. 
But  it  is  to  be  remembered  that  those  varieties  which  are  best  for 
the  table  are  unfit  alone  to  make  a  palatable  cider.  The  culture, 
growth,  and  selection  of  cider-apples,  the  proper  mixture  of  varieties 
in  the  crushing-mill,  &c.,  is  a  branch  of  husbandry  requiring 
special  knowledge,  the  acquisition  and  diffusion  of  which  may  be 
greatly  promoted  by  a  judiciously  conducted  association  of  growers. 

In  Normandy,  (says  Professor  Johnston,)  where  the  apple-cultnre  for  the  mannfac- 
ture  of  cider  is  an  important  source  of  revenue  upon  every  farm,  there  are  upwards 
of  5000  differently  named  varieties  of  the  acid  or  bitter  apple  which  yield  the  cider. 
These  have  all  been  collected  and  examined  by  Professor  Girardin  of  Rouen,  grafted 
on  stocks,  grown,  figured,  and  analysed  ;  and  he  informed  me  that  the  same  apple 
was  sometimes  known  by  as  many  as  eighteen  different  names  in  different  parts  of 
that  country.  I  was  struck,  during  a  tour  in  Normandy  two  years  ago,  with  the 
little  skiU  and  the  antique  and  rude  tools  which  appear  to  be  there  devoted  to  a 
branch  of  industry  which  is  of  much  economical  value  to  the  farmers  of  the  province. 
There  are  no  hedgerows  upon  the  farms,  but  the  divisions  of  the  fields  are  marked 
out  by  rows  of  apple-trees  ;  and  the  crop  of  fruit — which  there,  as  in  so  many  other 
countries,  is  good  only  every  second  year — is  expected  to  pay  the  whole  rent  of  the 
land.  In  behalf  of  an  industry  of  so  much  consequence  to  the  rural  population  of  a 
large  province  in  France,  to  whole  counties  in  England,  and  to  large  portions  of  other 
countries  of  Europe,  and  which  is  likely  to  be  extensively  prosecuted  in  America,  it 
is  time  to  ask  whether  the  sciences  of  botany,  meteorology,  chemistry,  and  physi- 
ology cannot  now  be  made  to  render  them  more  direct  economical  aid  than  they 
have  hitherto  done. 

In  the  United  States  also,  as  elsewhere,  the  apple-trees  natu- 
rally yield  a  heavy  crop  only  every  second  year.  But  Mr  Pell — 
the  owner  of  one  of  tlie  finest  orchards  in  America,  on  the  river 
Hudson — has  recently  been  investigating  whether  an  anmud  crop 
might  not  be  secured  from  his  valuable  Newtown  pippin-trees,  of 
which  he  has  two  thousand  in  full  bearing.  His  experiments, 
we  are  told,  were  perfectly  successful ;  only  he  had  begun  to 
apprehend  that  the  life  of  his  trees  might  be  shortened  by  this 
course,  and  that  he  might  have  to  replace  them  so  many  years 
sooner.  Should  this  prove  the  result,  it  will  still,  probably,  be 
found  more  profitable — as  it  is  with  the  peach-orchards  of  New 
Jersey — to  have  a  succession  of  new  trees  coming  up  to  replace 
the  old,  than  to  continue  to  gather  only  one  full  crop  in  the  two 
years.  Mr  Pell  cultivates  his  orchard-grounds  as  if  there  were 
no  trees  upon  them,  and  raises  grain  of  every  kind  except  rye — 
which  crop,  strange  to  say,  he  finds  so  injurious,  that  he  believes 
three  successive  crops  of  it  would  destroy  any  orchard  which  is 
less  than  twenty  years  old.  This  is  a  physiological  fact  as  yet 
incapable  of  being  explained,  but  well  deserving  of  scientific  inves- 
tigation. 

It  is  wellknown  that  the  quality  of  both  soil  and  subsoil  hav^ 
a  very  material  influence  on  the  growth   of  fruit-trees  — 
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apple,  the  pear,  the  peach,  and  even  the  coffee  tree,  refusing  to 
thrive  or  continue  bearing  in  favourable  climates,  if  the  soil  be 
unpropitious.  This  is  not  uncommon  anywhere,  but  it  is  dis- 
tinctly brought  out  in  the  case  of  the  apple-tree  at  Miraniichi,  in 
New  Brunswick,  where  the  young  trees  die  though  the  climate  is 
most  favourable  ;  yet  if  a  good  deep  soil  be  put  under  them,  they 
will  thrive  well  and  bear  good  fruit.  Another  curious  illustration 
of  the  connection  of  geology,  even  with  this  branch  of  rural  indus- 
try is,  that  the  nature  of  the  rock  over  which  the  apple-trees 
grow,  affects  the  flavour  of  the  cider  which  is  made  from  the  fruit. 
Thus  the  cider  of  the  chalk-soils  in  Normandy  differs  in  flavour 
from  that  of  sandy,  and  both  from  that  of  clay  soils — the  variety 
of  fruit  and  the  management  being  the  same.  Hence  the  gout-de- 
terrain  spoken  of  by  French  connoisseurs  is  a  correct  expression  for 
this  recognisable  difference.  Doubtless,  among  the  varied  geolo- 
gical deposits  of  western  New  York,  similar  differences  must  like- 
wise be  observed,  both  in  the  fruit  and  in  the  cider  made  from  it, 
which  will  give  peculiar  characters  and  recommendations  to  the 
productions  of  the  several  districts.  Of  course,  climate  must 
nave  its  due,  and  its  effects  are  striking  enough.  Thus,  in  New 
Brunswick,  fruit  of  good  quality  may  be  raised,  and  the  cultiva- 
tion for  home  consumption  carried  on,  with  a  profit ;  but  the 
apples,  though  of  a  pleasant  agreeable  flavour,  are  in  general 
small,  and  cannot  compete  with  the  large  delicate  apples  of  the 
Hudson  River,  of  western  New  York,  and  of  northern  Ohio. 

It  is  probable,  I  think,  (says  our  author,)  that  the  great  heat  of  the  sun  is  in 
reality  a  chief  cause  of  the  smallness  of  the  fruit,  hastening  the  ripening  process 
before  the  apple  has  had  time  to  swell.  Its  scorching  effect  was  seeu  upon  the  fallen 
fruit,  which  was  dried  and  altered,  as  if  by  artificial  heat,  on  the  side  which  had 
been  exposed  to  its  rays.  The  ten  o'clock  sun  has  the  effect  also  of  scorching  the 
young  trees,  burning  a  stripe  all  the  way  down  the  stem,  and  finally  killing  them. 
The  preventive  is  to  wind  a  straw  rope  round  the  stem,  and  to  let  all  the  branches 
grow  till  it  has  got  a  rough  bark.  It  is  an  interesting  fact,  that  part  of  a  stem  thus 
protected  will  thicken  faster  than  the  uncovered  portion,  and,  when  the  straw  is 
detached,  will  be  sensibly  of  a  greater  girth. 

The  celebrated  apple-toddy  of  Maryland,  Mr  Johnston  informs 

us,  is   made  as  follows  :  — "  Take  a  red-streak  apple,  roast  it 

before  a  slow  fire  on  a  china  plate,  put  it  into  a  half-pint  tumbler, 

mash  it  well,  add  one  wine-glassful  of  good  cognac,  and  let  it 

?tand  twelve  hours.     Add  then  two  wine-glasses  of  water,  dust  it 

>ver  with  nutmeg,  put  in  a  spoonful  of  white  sugar — stir  up  well, 

*nd  drink.**'     This  is  genuine  apple-toddy,  taken  as  a  water-drink 

-mint-juleps  taking  its  place  m  summer.     Among  these  Jovial 

Middle  States  men,  a  stranger  has  a  chance  of  living  according  to 

^^^s  humour,  which  the  determined  temperance-upholding  people  of 

hA  «'^"*h-eastern  States  scarcely  permit. 

/    he  nrreatest  enemies  of  the  apple-orchard  belongs  to  a 

'     '  JA^f-«yers  comparatively  unknown  in  our  own  coun- 

'■'—      ■        »»»  T.^  V-      T  '•lopa  •\"  -p*  \o.w  'abundant  both  in 
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numbers  and  species,  and  very  characteristic  of  Northern  America; 
for  the  habit  of  boring  is  peculiarly  adapted  to  a  region  where  the 
severity  of  the  winter's  frost  destroys  all  insects  which  have  not 
provided  themselves  with  an  adequate  shelter.  The  apple-borer  is 
the  larva  of  a  beetle  called  Superda  bivittata,  which  attains  the 
length  of  a  half  to  three-fourths  of  an  inch.  In  June  and  July 
this  beetle  lays  its  eggs  upon  the  bark  of  the  tree,  near  the  root, 
during  the  night :  the  white  fleshy  grub  hatched  from  these  eggs, 
cuts  a  passage  for  itself  through  the  bark,  and  bores  into  the  body 
of  the  wood,  casting  its  borings  behind.  It  remains  here  two  or 
three  years  in  the  larva  state — during  which  time  it  ascends  the 
trunk  probably  ten  or  twelve  inches,  or  even  further,  and  is  found 
at  the  end  of  its  wanderings  covered  only  by  the  bark.  Here  it 
is  transformed ;  and,  casting  ofi*  its  proper  skin  in  the  month  of 
June,  it  comes  forth  a  perfect  beetle,  to  deposit  its  eggs  as  before, 
and  give  birth  to  a  new  generation  of  pests.  "  I  saw  the  stems  of 
young  trees  cut  down  in  Mr  French'*s  orchard  as  useless,**'  says 
Professor  Johnston,  "  which,  though  scarcely  thicker  than  my 
arm,  were  absolutely  riddled  with  holes,  ascending  from  four  to 
eight  inches,  chiefly  through  the  exterior  inch  of  the  wood."  The 
cure  is  to  spread  lime  (half  a  peck,  air-slaked)  round  the  bottom 
of  the  stem  during  the  summer  and  autumn,  with  the  view  of 
preventing  the  deposition  of  the  eggs,  and  to  lay  bare  the  foot  of 
the  stem,  and  follow  into  their  holes,  with  a  crooked  wire,  those 
larvae  which  have  already  secured  an  entrance. 

The  pear  and  peach  trees,  also,  are  each  attacked  by  their  own 
borers,  which  are  species  of  EgeriUy  a  genus  frequenting  the  stems 
of  our  European  currant-bush.  The  grub  of  the  peach-borer  {E, 
exitiosd)  grows  to  the  size  of  three-quarters  of  an  inch  in  length, 
forms  a  cocoon,  passes  the  winter  in  the  tree,  and  emerges  in  a 
winged  form  in  the  month  of  June.  But  these  pests  do  not  con- 
fine their  ravages  to  the  trees  of  the  orchard.  The  beautiful 
sugar-maple  is  often  destroyed  by  a  coleopterous  borer  called 
Glytus  speciosus.  The  magnificent  American  elm  is  subject  to  a 
similar  visitation ;  and  scarcely  a  tree  of  any  value  has  not,  in 
that  country,  its  own  enemy  with  a  boring  propensity.  Even  a 
squash  is  attacked  by  a  borer  {Egeria  cucurbitce^)  which  frequently 
— as  was  the  ease  with  Jonah's  gourd — causes  the  plant  to  die 
suddenly  down  to  the  root. 

For  those  who  are  curious  in  such  recipes,  we  may  state  that  a 
Mr  Heustie  of  New  Brunswick  kills  caterpillars  on  his  apple-trees 
by  boring  a  hole  halfway  through  the  stem,  filling  with  sulphur, 
and  plugging  it  with  wood.  The  caterpillars  disappear,  he  says, 
in  twenty -four  hours.  For  lice  and  other  small  vermin,  he  opens 
a  piece  of  the  bark,  introduces  a  few  drops  of  turpentine,  and  then 
ties  it  up  again.     Both  remedies  he  pronounces  to  be  infallible. 

New  Jersey,  Delaware,  and  Maryland  are  famed  for  their 
orchards,  and  New  Jersey  especially  for  its  immense  produce  of 
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peaches.  Orchards  of  ten  to  twenty  thousand  peach-trees  are  not 
uncommon  in  this  State ;  and  each  tree  yields,  when  in  bearing, 
an  average  produce  of  a  bushel  of  perfect  fruit.  This  is  sent  in 
vast  quantities  to  the  markets  of  New  York  and  Philadelphia, 
where  the  price  varies  from  fifty  cents  (2s.  2d.)  to  four  dollars 
(1 7s.  6d.)  a  bushel — the  average  retail  price  being  about  6s.  6d.  a 
bushel.  The  soils  of  the  peach-producing  States  vary  very  much 
in  quality,  and  the  mode  of  culture  is  consequently  very  different 
in  different  parts  of  the  country.  On  the  light  soils,  Indian  corn, 
rye,  or  some  other  suitable  crop,  is  sown  between  the  rows  of  trees 
— which  are  planted  sixteen  to  twenty-five  feet  apart — during  the 
first  season  only  after  the  trees  are  planted.  The  surface  is  then 
left  at  rest,  is  enriched  by  top- dressings,  and  is  undisturbed  by  the 
plough.  This  treatment  is  the  most  proper,  under  the  circutn- 
stances :  for  the  soil  is  poor  and  thin ;  the  roots  run  along  the 
surface  in  search  of  food ;  and  the  plough,  if  put  in,  would  injure 
them,  and  would  retard  the  growth  of  the  tree.  On  these  soils 
the  tree  is  very  short-lived,  and  continues  in  profitable  bearing  only 
about  three  years.  The  extensive  peach-grower,  therefore,  has 
always  a  succession  of  young  trees  coming  forward.  They  bear 
the  third  year ;  and  if  they  produce  two  good  crops  afterwards, 
they  repay  the  investment.  On  the  richer,  deeper,  and  stronger 
soils,  on  the  contrary,  the  interspaces  are  ploughed  and  cropped 
year  after  year.  The  roots  of  the  trees  descend  beyond  the  reach 
of  the  ploughshare  ;  the  land  is  kept  open,  mellow,  and  clean,  by 
the  culture ;  the  tree,  with  proper  care,  yields  crops  of  marketable 
fruit  for  twenty  successive  years,  and  is  more  luxuriant  than  when 
the  sod  is  unbroken. 

For  a  hundred  years  the  peach  flourished  without  care,  and  full  of  health,  from 
the  mouth  of  the  Chesapeake  to  the  Connecticut  River,  and  produced  an  apparently 
exhaustless  abundance  of  fruit.  But  about  1800,  attention  was  drawn,  around 
Philadelphia,  to  the  sudden  decay  and  death  of  the  orchards  without  known  cause. 
The  fatality  spread  through  Delaware  into  New  Jersey,  where  in  1814  many  of  the 
orchards  were  entirely  destroyed.  Some  years  later,  it  appeared  on  the  banks  of 
the  Hudson,  thence  Ispread  north  into  Connecticut,  and  is  now  slowly  but  surely 
extending  along  the  rich  soils  of  western  New  York,  towards  the  great  centre  of  the 
peach  cultivation  of  the  States,  on  the  Ohio  and  Mississippi  rivers. 

This  disease  is  now  called  the  yellowSy — is  peculiar  to  the  peach- 
tree,  and,  it  is  said,  to  America.  As  the  name  implies,  its  char- 
icter  is  to  cause  the  tree  to  produce  slender  wiry  shoots,  with 
miall,  narrow,  yellow  leaves, — to  ripen  its  fruit  two  or  four  weeks 
.arlier  than  usual, — to  yield  fruit  diminishing  in  size,  and  becom- 
ng  purplish,  spotted,  and  redder  in  the  flesh  every  year, — and  to 
•e  altogether  in  from  one  to  four  years. 

^or  thirty  years  this  disease  has  killed  off  the  trees  by  thou- 

-  lus,  yet  cause  and  cure  for  it  are  alike  unknown.     It  is  believed 

^  ^^  cont5>^nr?^us,  and  is  certainly  propagated  by  budding  or  graft- 

•^  II on         iip-imd  trp«.  and  aflPects  the  stock,  whether  peach, 

r^i^  H-  •  '\..rt*f^*      "'r-^or  ...uui-  ^irbihii  if  must  M  cut  down, 
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the  land  unorcharded,  and  tilled  for  some  years, — and  then  healthy 
young  trees,  if  they  can  be  got,  planted  in  their  stead.  Although 
much  mystery  hangs  over  the  nature  of  this  disease,  certain  facts 
in  its  history  are  interesting  and  instructive,  not  only  to  the  fruit- 
growing, but  to  the  grain-raising  farmer  also.  In  the  peach- 
orchards,  the  professor  informs  us,  as  on  the  new  wheat-lands,  a 
thoughtless  exhausting  culture  was  carried  on.  As  if  the  soil 
would  never  tire  of  yielding,  the  unpruned  trees  were  encouraged 
to  yield  their  annual  loads  of  most  abundant  fruit ;  no  manure 
was  given ;  and  wherever  it  was  possible,  a  constant  cropping  of 
the  interspaces  hastened  the  exhaustion  of  the  overtasked  land. 
As  a  natural  result,  the  trees  gradually  diminished  in  vigour,  and 
an  enfeebled  progeny  arose,  which  disease,  in  one  form  or  other, 
was  sure  to  attack.  "There  is  a  great  similarity,"  concludes  the 
Professor,  "between  the  progress  of  the  wheat- failure, (in  America,) 
caused  by  the  attacks  of  the  midge,  and  that  of  the  peach-orchards 
above  described.  The  injury  in  both  cases  is  first  done  to  the 
soil;  and  a  sure  return  to  a  better  state  of  things  can  only  be 
made  by  renovating  the  soil  itself,  and  by  a  more  prudent  and 
skilful  subsequent  cultivation." 

The  grape^  also,  is  cultivated  in  the  States,  and  promises  by* 
and-by  to  rise  into  considerable  importance.  There  are  several 
native  varieties, — one  of  which,  called  the  Gape  grape,  yields  a 
rough,  red,  acid  wine,  resembling  (and,  when  doctored  with  brandy, 
equal  to)  the  teneriffe.  Foreign  grapes  also  thrive  well  with  pro-  * 
per  culture,  and  with  proper  shelter  and  warmth ;  but  they  do 
not  become  acclimatised.  The  native  varieties  alone  seem  fitted 
to  be  grown  extensively  and  profitably  for  the  manufacture  of 
wine.  The  following  remarks  t)f  Professor  Johnston  (with  which 
we  conclude  our  notices  of  his  instructive  work)  will  give  our 
readers  a  tolerable  idea  of  the  present  state  of  the  grape-culture  in 
the  States  of  the  Union : — 

At  dinner,  Mr  French  treated  me  to  a  bottle  of  American  wine  from  the  Tine- 
yard  of  Mr  LoDgworth  of  Cincinnati,  on  the  Ohio,  probably  the  best-known  among 
Transatlantic  grape-growers.  This  was  prepared  from  the  Catawba  grape,  a  native 
Tariety,  and  was  a  species  of  dry  hock,  with  a  peculiar  boaquet  and  flavour.  This 
grape,  according  to  Mr  Longworth,  produces,  in  the  hands  of  a  skilful  vcine-cooper^ 
hock  of  all  yarieties  equal  to  the  imported,  and  champagne  of  the  very  first  quality. 
Mr  Longworth  has  himself  twenty  acres  in  vineyard,  under  the  care  of  Germans  and 
Swiss  ;  and  the  large  German  population  on  the  Ohio  are  every  year  planting  new 
vineyards,  so  that  he  states  his  belief  that  this  river,  *'  in  the  course  of  the  next  cen- 
tury, wiU  be  as  celebrated  for  its  wine  as  the  Rhine.'*  The  best  crop  he  has  seen 
was  on  the  vineyard  of  a  neighbour,  which  yielded  from  the  Catawba  grape  900 
gallons  an  acre.  A  fourteenth  of  an  acre,  from  the  best  part  of  one  of  his  own  vine- 
yards, yielded  at  the  rate  of  1470  gallons  an  acre.  The  wine  meets  a  ready  sale 
among  the  German  population,  at  prices  varying  from  75  cents  to  1^  dollars  a  gallon. 

Precautions  against  the  Adulteration  of  Guano. — By  J.  Towers. 
The  abominable  frauds  practised  by  dealers,  in  one  of  the  best 
fertilisers  that  ever  was  recommended  to  the  practical  farmer, 
have  attracted  the  notice  of  several  eminent  agricultural  chemists* 
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A  case  of  great  importance  has  lately  been  successfully  exposed  in 
one  of  the  law  courts  of  the  metropolis,  to  the  great  advantage,  we 
may  hope,  of  the  agricultural  reader.  The  complicated  nature  of 
all  true  guanos  must  prove  a  bar  to  an  attempt,  in  the  way  of 
chemical  investigation,  by  any  one  who  is  not  versed  in  the  refined 

E recesses  of  the  laboratory.  Of  this  fact  the  farmer  may  convince 
imself  by  a  careful  perusal  of  the  two  articles  by  Dr  Thomas 
Anderson,  the  first  of  which  commences  at  p.  501  of  the  Transcuy 
ttons  of  the  Highland  and  Agricultural  oociety^  No.  31  of  this 
Journal ;  the  second  at  p.  44,  Idem^  No.  34.  . 

Professor  Way,  consulting  chemist  of  the  Royal  Agricultural 
Society  of  England,  has  also  taken  up  the  same  subject  at  some 
length,  in  order  to  show  the  real  money  value  of  several  samples. 
They  who  possess,  also,  the  Society^s  journal,  can  derive  much 
profit  by  an  attentive  comparison  of  both  those  articles.  Dr 
Anderson,  according  td  promise,  (p.  601,)  places  on  record  the 
composition  of  several  sorts  of  guano,  of  which  several  specimens 
were  analysed  in  his  own  laboratory :  of  the  tabulated  results  I 
shall  thankfully  avail  myself,  in  order  to  justify  the  statements 
that  my  own  protracted  experiments  enable  me  to  ofier  to  those 
parties  who  are  desirous  to  avail  themselves  of  a  few  simple  direc- 
tions, which  may  guide  them  in  the  selection  of  any  quantity  of 
guano  that  they  desire  to  purchase.  It  has  long  been  notorious 
that  the  chief  article  employed  for  the  adulteration  is  a  soft  sandy 
earth,  of  a  colour  resembling  that  of  dry  pure  guano.  The 
Oardeners*  Chronicle  strenuously  laboured  to  expose  this  fraud; 
and  Ur  Anderson  further  instructs  us  that  the  wilful  adulteration 
is  almost  entirely  confined  to  the  Peruvian  guano.  He  adds, 
^^  From  being  much  more  valuable^  and  in  greater  demand,  than 
most  other  varieties,  there  is  greater  inducement  to  the  fraudulent 
dealer  to  tamper  with  it.  1  believe  the  adulterations  practised 
are  two — with  sand,  or,  more  correctly,  a  sort  of  brownish  yellow 
loam,  not  difTeriug  much  in  colour  from  the  guano  itself,  and  with 
gypsum.  Gypsum,  however,^'  Dr  Anderson  adds,  "  is  now  very 
rare  as  an  adulteration ;  and  I  have  not  myself  met  with  it ;  nor 
have  I  seen  any  case  in  which  ground  coprolites  have  been  em- 
ployed, although  it  is  asserted  that  they  are  sometimes  used. 
The  use  of  coprolites  is  a  sort  of  refinement  in  the  art  of  adultera- 
don;  and  though  less  injurious  than  sand  alone,  any  quantity  of 
hem  mixed  with  Peruvian  guano  greatly  adulterates  it.'' 

^'>re  a  word  may  be  spoken  m  due  season  with  respect  to 
;oprolites.  If  the  term  do  indeed  express  the  precise  meaning  of  the 
jrreek  words  from  which  it  is  derived — namely,  dung  converted  to 
itone — then,  indeed,  we  should  hesitate  ere  we  attach  credence  to 
ph**  ooP«*«*ed  virtues  of  a  mere  petrifaction. 

Miliar  quantitative  analysis  of  a  substance  so  comprehensiye 
'a  not  to  be  thou^^^  of  by  the  uniniMated;  out  I  hope 

.n*f     in^      •«ir»ifiA  }f\    hsm    n.    \e»k.n^nx     ^Jy^fStrAv    '^HeiDlOal 
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investigation,  and  is  resolved  not  to  be  made  the  victim  of  a  fraud 
80  expensive  as  is  an  adulterated  article — for  which  he  pays  per- 
haps £7  per  ton — may  adopt  a  few  easy  processes  by  which  a 
separation  of  the  leading  components  of  the  sample  to  be  investi- 
gated may  be  effected  with  very  satisfactory  results.  I  now  pro- 
pose to  abstain  entirely  from  the  didactic  language  of  an  instructor, 
and  to  offer  the  recital  of  a  few  plain  facts  only.  I  happened  to 
call  upon  a  neighbouring  farmer,  who  is  one  among  the  few  about 
Croyaon  who  are  inclined  to  try  the  effects  of  guano  on  their  land 
for  certain  crops.  He  had  just  made  a  bargain  for  about  a  ton,  at 
the  price  of  £10,  and  wished  me  to  give  an  opinion  of  its  worth. 
The  guano  had  been  delivered,  and  n*om  one  of  the  bags  he  took  a 
few  ounces  as  a  sample,  observing  that  he  was  under  agreement  to 
pay  for  the  lot  on  the  following  day.  I  saw  at  once  that  there 
was  rather  too  much  moisture  in  it,  and  therefore  weighed  100 
grains,  and  placed  them  on  the  hob  of  a  grate  about  so  hot  as 
barely  to  discolour  the  white  paper  which  contained  the  powder. 
After  a  time,  when  that  effect  had  been  produced,  I  found  the  loss 
of  weight  to  be  about  10  grains,  and  this  is  under  the  average  of 
the  eight  samples  tabulated  by  Dr  Anderson  under  the  head 
"  wcUer^  p.  503.  No  time  was  given  to  ascertain  by  due  experi- 
ment the  quantity  of  actual  ammonia  in  combination  as  a  base 
with  the  several  acids  that  are  in  general  present  in  good  guano ; 
but  I  treated  a  few  grains  with  solution  of  caustic  potash,  and 
from  the  very  pungent  ammoniacal  gas  so  produced  for  a  con- 
siderable time,  it  appeared  that  the  quantity  of  ammonia  in  the 
sample  must  be  in  fair  proportion.  Trials  were  then  made  to  dis- 
eover  the  soluble  and  insoluble  constituents  in  a  given  weight. 
Here  the  defects  were  partially  revealed,  for  only  36  grains  were 
dissolved  by  rain  water  from  100  grains  of  dried  and  powdered 
guano,  leaving  65  grains  of  insoluble  matters,  which,  presuming 
the  presence  of  at  least  25  grains  of  bone  phosphate,  with  abun- 
dance of  urate  of  ammonia,  and  undefined  organic  remains,  say  to 
the  extent  of  25  grains  more,  still  leave  10 'grains  not  accounted 
for.  Therefore,  m  the  hurried  answer  I  had  to  send  to  my  friend, 
within  twelve  hours  after  he  had  given  me  the  sample,  I  estimated 
the  value  of  the  ton  at  a  good  deal  less  than  he  had  covenanted  to 
pay  for  it. 

According  to  Dr  Anderson's  tables,  and  those  of  Dr  Ure,  from 
]^  to  2  per  cent  of  sand  (silica)  is  a  full  proportion  of  those  inert 
substances  which  ought  to  exist  in  genuine  Peruvian  and  Bolivian 
guanos;  and,  therefore, any  great  excess  must  be  referred  to  adul- 
teration. 

Some  time  since  I  had  occasion  to  prosecute  a  series  of  experi- 
ments with  several  kinds  of  guano,  and  therefore,  without 
possessing  either  opportunity  or  apparatus  to  conduct  all  the 
processes  which  are  effected  in  the  laboratories  of  chemical  institu- 
tions, I  rendered  myself  competent  to  apply  the  various  re-ag<     ' 
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which  are  used  to  detect  their  valuable  constituents.  1  procured, 
from  time  to  time,  samples  which  I  had  reason  to  believe  were  free 
from  home  adulteration,  but  never  found  any  two  that  yielded 
precisely  corresponding  results.  After  the  announcement  by 
Messrs  Thomson  and  Way  of  the  power  of  good  aluminous  loams 
to  absorb  and  fix  a  certain  quantity  of  manure — Sk  discovery,  by 
the  by,  which,  in  fact,  amounts  only  to  an  explication  of  natural 
processes  long  observed^  but  never  duly  examined  or  studied — I 
proved,  by  several  experiments,  that  soils  of  rather  feeble  preten- 
sions to  permanently  sound  qualities  possessed  the  power  to 
absorb  and  fix  the  colouring,  organic,  and  principal  saline 
elements  of  a  strong  watery  solution  of  very  good  guano;  and 
also  to  produce  the  filtration  and  discharge  of  much  cretaceous 
hard  water.  It  then  occurred  to  me  to  adopt  a  process  by  which 
I  might  detect,  and  enable  others  to  ascertain  with  tolerable  accu- 
racy, the  proportions  of  ammonia,  &;c.,  which  a  sample  of  guano 
might  comprise.  I  therefore  recurred  to  the  one  (call  it  No.  1) 
given  me  by  the  party  alluded  to,  and  then  followed  up  the 
inquiry  with  two  other  samples  obtained  in  places  very  remote. 

In  the  first  place,  by  reducing  a  given  weight  of  each  to  powder, 
and  drying  it  m  a  regular  strong  heat,  (that  of  a  hot- water  bath 
is  the  best,)  the  quantity  of  water  held  by  the  guano  would  be 
determined.  Thus,  in  100  grains  of  the  first  sample  I  found 
the  percentage  of  loss  10.15.  In  another,  obtained  from  Mr 
Purser  of  Bridge  Street,  Blackfriars,  (No.  2,)  I  found  12  per 
cent.  A  third  sample,  procured  by  a  druggist  in  Surrey,  lost 
9i  grains  in  the  100,  or  9.5  per  cent.  We  have  seen  that  sample 
No.  1  (100  grains)  contained  only  35  grains  of  salts  dissolvable  in 
rain  water,  leaving  65  grains  of  sediment  when  thoroughly  dried. 
No.  2  lost  50  grains,  and  left  50  grains  by  a  similar  treatment ; 
but,  in  this  instance,  the  guano  was  not  previously  dried. 

In  order  to  estimate  the  quantity  of  ammonia  already  existing 
in  any  given  weight,  50  grains  of  No.  1,  and  30  grains  of  air- 
slaked  lime,   were  triturated  in  a  wedgwood  mortar,  and  imme- 
diately transferred,  without  farther  drying,  to  a  small  saucer  or 
capsule.     The  odour   of  ammonia  became  sensible  to  a  trifling 
extent.      Sufficient   hot  water    was   then  added  to  reduce   the 
mixture  to  a  paste,  and  the  vessel  was  placed  on  the  hot  stock  of 
\  grate — stirring  so  long  as  any  moisture  remained :  the  80  grains 
^ere  reduced  to  70,  showing  a  loss  of  10  grains,  which  was  ascribed 
>o  the  extrication  of  ammoniacal  gas — say  5  grains ;  and  to  the 
evaporation  of  moisture  from  the  guano  and  lime — say  5  grains, 
^he  experiment  being  repeated  with  exactly  the  same  results, 
kI  to  a  more  correct  and  satisfactory  operation.     The  lime  and 
/owdered  guano  of  No.  3  were  dried  in  separate  papers,  placed  in 
jrecisely  the  same  situation,  at  the  same  heat,  and  26  grains  of 
he  lime,  and  50  of  the  guano,  were  mixed  and  triturated,  were 
rftTis^^-^fr^d  to  a  smp"  ^Manced  saucer,  weighed,  moistened  with 

"•ojj   iai-'V'\nfn       *<       ain-wjr*<  •      •^r-^     ffif'rorl    yfUh     ^   pointed 
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()uill.     Animoniacal  gas  was  yielded,  but  in  much  greater  volume 
when  placed  on  a  hot  grate  till  dry.     It  was  then  again  wetted 
to  a  paste  with  boiling  water,  kept  hot,  stirred  repeatedly,  and 
left  in  heat  till  dust  dry,  when  the  smell  of  ammonia  was  entirely 
lost.     The  weight  was  now  reduced  to  59^  grains.     This  loss- 
being   6^  grains — if  assigned  to  ammonia  only,  would  indicate 
13  grains  in  the  100 — that  is,  of  ammonia  actually  existing  as 
a  base  to  some  or  all  of  those  acids  which  are  found  in  the  soluble 
ingredients  of  sound   and  pure  guano.     I  am  prepared  to  admit 
that  the  process  I  employed  must  ever  be  regarded  as  crude, 
when  compared  with  that  of  distillation,  either  with  hot  lime  or 
caustic  potash,  as  described  by  Dr  Ure  in  the  Royal  Agricultural 
Society  s  Journal,  vol.  v.,  p.  295,  and  by  Mr  Way  m  a  more 
recent  volume  of  the  same  work.      It  is  true   also  that  some 
correction  should  be  admitted  for  the  water  combined  with  lime 
in  the  process  of  slaking,  which  amounts  to  about  one-fourth 
of  the  product,  as  a  hydrate^  when  the  shell  lime  is  fresh  from 
the  kiln.     But  yet  if,  by  repeated  experiments  with  several  kinds 
of  guano,  certain  definite  quantities  are  left,  and  corresponding 
loss  of  weight  determined,  a  comparative  standard  of  the  propor- 
tion of  actual  ammonia  will  be  attained — one  sufficient,  at  least, 
to  guide  the  judgment  of  a  discerning  practical  agriculturist. 

Dr  Anderson  agrees  with  Mr  Way,  when  he  observes  (p.  506) 
that  "  practically  there  are  only  two  constituents  which  require 
to  be  considered  in  the  estimate  of  the  commercial  value  of  guano 
and  the  phosphates.'*^  This  is  true,  and  the  reader  would  be 
wise  to  reperuse  all  that  is  printed  thereon  in  pp.  506-7.  As 
to  the  phosphates^  though  it  may  be  admitted  that  some  phos- 
phoric acid  IS  traceable  in  the  salts  of  many  guanos,  soluble  in 
water,  yet  the  phosphate,  in  bulk,  which  is  chiefly  available  in 
turnip-culture,  exists  in  the  bone  earth  that  remains  with  other 
insoluble  matters  after  water  has  taken  up  all  that  it  can  dissolve. 
The  sample  given  by  Dr  Anderson  (No.  2,  p.  504)  corresponds  . 
pretty  well  with  my  No.  1,  where  we  observe  2.3.50  of  phosphate, 
]3.22  of  sand,  (12  of  which  are  extraneous,)  and  10.04  of 
ammonia. 

In  conclusion,  I  copy  the  following  directions  from  an  article 
on  Analysis: — 1.  To  determine  the  total  organic  matter  in  a 
guano,  "  100  grains  of  the  dry  substance  are  burned  in  a  crucible, 
(a  small  platina  saucer  is  best.)  The  ammoniacal  salts  and 
organic  matter  are  thus  driven  ofi',  and  the  residue,  which 
consists  of  phosphate  of  lime,  &c.  is  weighed."  To  estimate 
the  phosphates — "  The  residue  of  combustion  is  treated  with 
hydrochloric  acid,  (spirit  of  salt,)  with  heat,  by  which  means 
the  phosphates  are  dissolved :  the  insoluble  residue  is  principally 
sand.  It  is  collected  on  a  filter,  drie<l,  and  weighed.  To  the  filtered 
lianid  ammonia  is  added,  and  the  precipitated  phosphates  are 
collected,  dried,  burned,  and  weighed  :  their  weight  pretty  n<  y 
denotes  that  of  the  earthy  phosphates   in  the  guano.^^     T     i 
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observations  are  Eubstantially  correct,  as  I  have  repeatedly 
proved.  The  hydrochloric  acid  ought  to  be  dilated  with  twice  its 
qoantity  of  water,  and  the  vessel  ilsed  shoald  be  a  glass  or 
stoneware  saucer.  The  phosphates  precipitated  comprise  a  small 
portion  of  the  ammonia-phosphate  of  magnesia,  but  thb  is  of 
minor  consequence. 

Agricultural  StalUlica  of  Europe. — At  a  time  when,  every  ques- 
tion bearing  upon  the  agricultural  capabilities  of  the  different 
European  States  is  so  much  canvassed,  the  foUuwlug  tables,  which 
are  chiefly  compiled  from  a  French  work  on  Political  Economy 
and  Statistics  for  1851,  will  not  be  uninteresting  : — 

I.  ExTBKT  OF  Tebiiitort  im  HECTARES.    1  Hectare  ^  S}  acres  neari^. 
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II.  W"v»T  ASD  Rye  n~>doced  in  the  different  conntries  of  Enrope,  In 
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States. 

Wheat 

Rye. 

Mecklenbnrgy             • 

622,460 

1 .200,000 

HanoTer,         •           • 

1,820,000 

2,000,000 

Saxony, 

1,100,000 

2,337,600 

Wartemberg,  • 

6,154,821 

540,558 

Hesse, 

1,916,000 

2^00,000 

Other  German  States, 

1,250,000 

3,600,000 

Aastria, 

29,100,000 

88,710,524 

Tuscany, 

1,600,000 

500,000 

Stetes  of  the  Chorch, 

8,000,000 

— 

Two  Sicilies,  . 

19,997,700 

— 

Other  Italian  SUtes,  . 

3,600,000 

— 

Portugal, 

3,501,000 

2,528,600 

Turkey, 

— 

Greece, 

275,000 

— 

It  is  unnecessary  to  say,  that  in  some  countries  maize,  and  in 
others  barley,  oats,  buckwheat,  chestnuts,  jpotatc  es,  and  even  rice, 
form  important  articles  of  consumption,  lint  it  would  have  filled 
up  much  space,  without  conveying  a  proportionate  amount  of  infor- 
mation, to  have  attempted  to  include  these  articles  in  the  above 
table. 

m.  A  Table  indicating  those  countries  where  there  is  an  abundance  or  an 
insufficiency  of  wheat.  The  wheat  is  calculated  as  flour,  by  deducting 
one-fifth  from  the  weight  of  the  grain.  The  weight  is  given  in  metrical 
quintals.     1  quintal  ^^  220  lb. 


Excess  OP 

EXCKSS  OP 

Statbs. 
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before  1846. 

Exports 
before  1846. 

Imports  in 
1846-7. 

Exports  in 
1846-7. 

Average  of  several  Yeats. 

France,          .... 
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_ 
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— 
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— 
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— 
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— 
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— 
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Portugal, 
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— 
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— 
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— 

— 

Turkey, 

■ 
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— — 

Egypt,  . 
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— 
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Morocco,  Tunis,     • 

— 

30,000 

— 

^^ 

United  SUtes, 

• 

— 

824,000 

— 

1,660,000 

Other  American  Countries,    . 

500,000 
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B;  R.  S.  BuBH,  Author  of  FnKlieal  VtntUatian. 

In  our  last  paper  we  gave  varioua  illustrations  explanatory  of  the 
method  of  laying  cottage  floors  in  a  cheap  and  expeditious  maimer, 
placing  of  drains,  li<|u id- manure  tanks,  traps  for  drains  and  sinks. 
We  now,  as  a  conclusion  to  tlie  last  department,  give  a  sketch  of 
an  extremely  simple  form   of  trap.  ^    u^ 

Let  a  a  represent  part  of  the  sink ; 
e  c  the  pipe  leading  to  the  drain  ; 
d  e,  the  trap,  of  which  f  f  n  a, 
plan;  d  d:  being  the  end  through 
which  the  liquid  passes  from  the 
link,  and  e  e'  that  through  which 
it  leaves  to  the  drain.  An  inspec- 
iion  of  the  figure  will  show  at  once 

he  way  in  wliich  the  trap  ia  cor 

tructed.      A   perforated   cover  a 

•ing  put  at  the  end  d,  tliis  co" 
■iy  be  made  to  hinge  at  one  sia.. 

>y  opening  this,  any  solid  matt"' 

'"llp"'"^  •    t''''  angular  part  of  t- 
emove^      An  e?- 
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have  given  will  best  convey  the  principle  of  their  construction.  In 
all  of  them,  the  exit  aperture  is  made  at  such  a  level  that  the 
liquid  always  remains  to  cover  that  part  of  the  trap  round  which 
the  foul  air  must  necessarily  go,  betore  ascending  the  trap ;  this 
ascent  of  the  foul  air  is  thus  prevented  so  long  as  the  water  is  at 
the  proper  level.  Thus  the  angular  point  b  in  fig.  1 7  being  sur- 
rounded with  water,  the  air  entering  by  e  cannot  possibly  pass  out 
at  d.  In  process  of  time,  the  solid  matter  is  apt  to  deposit  itself 
in  the  bottom  part  of  the  trap,  and  by  this  means  to  render  it 
ineffective.  This  deposit  should  from  time  to  time  be  removed ; 
and,  to  facilitate  the  operation,  the  perforated  covers  should  in  all 
cases  be  movable.  In  traps  where  no  great  quantity  of  solid 
matter  is  held  in  the  water  passing  through  the  trap,  an  occasional 
mass  of  water  sent  down  will  e^ctually  prevent  any  undue  de- 
posit. The  distinctive  feature  of  traps  for  all  such  purposes  as 
drains  and  sinks  being  kept  in  mind,  the  modifications  in  construc- 
tion and  arrangement  may  be  very  numerous.  The  last  one  we 
have  figured  may  be  made  for  a  few  pence. 

The  portion  of  our  paper  to  the  consideration  of  which  the 
sequence  of  the  subjects — according  to  our  arrangement — leads  us, 
is  the  very  important  one  of  the  supply  of  water  for  the  various 
wants  of  household  purposes.  Essential  as  a  supply  oigood  water 
is  to  the  maintenance  ot  health  and  comfort,  it  is,  notwithstanding, 
met  with  a  degree  of  apathy  on  the  part  of  proprietors  of  houses 
most  strikingly  apparent.  So  long  as  a  comparatively  liberal 
suppli^  is  obtained,  little  heed  is  taken  of  other  considerations ;  if 
quantity  is  deemed  essential,  quality  is  unfortunately  ignored: 
but  even  as  regards  the  first,  too  many  proprietors  are  unfortu- 
nately indifferent.  Alasl  for  the  condition  of  many  of  the  labouring 
classes,  when  water  in  anything  like  wholesome  purity  is  wholly 
unattainable;  when  time,  which  to  them  is  valuable,  is  to  be 
expended  in  carrying  water  from  a  distance  to  supply  the  neces- 
sary wants  of  cooking  purposes — those  of  cleanliness  being  too 
often  laid  aside  !  We  might  here  cite  numerous  instances. of  the 
bad  effects  of  a  deficient  supply  of  water  both  on  the  moral  and 
physical  condition  of  our  labouring  population  in  large  towns; 
out  this  is  unnecessary,  it  being  chiefly  with  the  question  of  its 
application  in  the  rural  districts  that  we  have  to  do.  And  there 
the  scenes  of  Arcadian  bliss  and  happiness,  of  which  a  novelist 
might  write,  or  a  Cockney  dream,  are  but  seldom  met  with :  the 
battle  of  Ufe  occupies  with  too  stern  an  interest  the  minds  of  all 
engaged  in  rural  occupations  to  allow  them  to  think  much  of 
these  pleasant  phantasms  of  the  brain.  Not  that  the  contemplation 
of  Utopian  schemes  of  country  happiness  are  calculated  to  do 
much  good — nevertheless  they  might  have  a  reflex  influence  in 
directing  attention  to  the  realisation  of  more  comprehensive 
schemes  of  making  their  labourers  comfortable,  and  more  indepen- 
dent of  those  adjuncts  to  household  inconveniences,  which  either 
end  in  the  pauperis  bed  or  the  workhouse  grave. 
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With  regard  to  the  supply  of  water  to  houses  in  rural  dbtriets, 
how  easy  is  it,  in  a  day'^s  walk,  to  find  instances  of  the  sad  neglect 
in  personal  and  household  cleanliness  induced  by  the  absence  of  a 
good  supply.  In  many  villages  and  clusters  of  cottages  the  want 
of  water  is  painfully  apparent.  How  often  have  we  felt  ashamed 
of  tlie  system,  which  made  it  a  matter  of  imperative  consequence 
for  the  poor  cottar  or  cottar^s  wife  to  walk  a  considerable  distance 
before  a  scanty  supply  could  be  obtained  even  for  the  commonest 
purposes  of  civilised  life.  Verfly  the  si^ht  of  a  female,  after  a 
nard  day'^s  work  in  the  house  or  in  the  fields,  toiling  through  miry 
or  dusty  roads,  painfully  reminds  us  of  the  toils  of  savage  life  in 
the  ruined  cities  of  Ancient  Mexico,  where  water,  kind  nature^s 
precious  gift,  is  secured  only  by  the  severest  bodily  toil.  We 
nold  it  as  a  matter  of  easy  proof,  that  it  is  the  interest — we  mean 
the  pecuniary  interest,  not  that  induced  by  the  common  principles 
of  humanity — of  all  landlords  who  are  careful  to  make  the  most 
of  the  ^^  bone,  flesh,  and  sinew  '^  under  them,  to  give  to  each 
habitation  a  liberal  and  easily-obtained  supply  of  pure  and  good 
water.  We  do  not  wish  to  urge  this,  without  considering  the  all- 
important  question.  How  much  will  it  cost  ?  We  hope  to  be  able 
to  show  that  the  expense  of  doing  so  is  so  slight  as  never  to  afford 
a  reasonable  excuse  for  delaying  to  carry  out  the  plan ;  but,  at  the 
same  time,  so  important  do  we  deem  the  matter,  that,  as  a  slight 
inducement  for  proprietors  to  consider  it  before  coming  to,  it  may 
be,  an  adverse  decision,  we  give  the  following  as  the  opinion  of  one 
who  is  entitled  to  consideration : — 

Sapplies  of  water  obtained  fh)in  wells  (or  springs)  by  the  labour  of  fetching  and 
earrjing  it  in  backets  or  vessels,  do  not  answer  the  purpose  of  regular  supplies  of 
water  brought  into  the  house  without  much  labour,  and  kept  ready  in  cistema  for 
the  various  purposes  of  cleanliness.  The  interposition  of  the  labour  of  going  out 
and  bringing  home  water  from  a  distance  acts  as  an  obttaele  to  tkefarmuUiou  of  better 
habiu ;  and  I  deem  it  an  important  principle  to  be  borne  in  mind,  that,  in  the  actual 
condition  of  the  lower  classes,  convenience  of  this  description  must  precede  and  form 
the  habits.  It  is  in  vain  to  expect,  of  the  great  majority  of  them,  that  the  disposi- 
tion,  still  less  the  habits,  will  precede  or  anticipate  and  create  the  inconveniences. 
It  is  a  serious  inconvenience,  as  well  as  discomfort  to  them,  to  have  to 
fetch  water  at  a  distance  out  of  doors  from  the  pump,  or  the  river  (or  spring,)  on 
every  occasion  that  may  be  wanted,  whether  it  may  be  in  cold,  in  rain,  or  in  snow. 
The  minor  comforts  of  cleanliness  are  of  course  foregone,  to  avoid  the  immediate  and 
greater  discomforts  of  having  to  fetch  the  water. 

Again,  the  evidence  of  the  inquiries  made  into  the  state  of  the 
health  of  the  labouring  population  goes  to  prove  that  a  large 
proportion  of  the  comparatively  healthy  districts  may  be  attributed 
^0  good  supplies  of  water  being  provided ;  and  it  is  remarkable 
^at,  where  great  mortality  exists,  the  almost  absolute  want  of 
water  is  observable.  Again,  drainage  cannot  be  efficiently  carried 
'ut  without  a  good  supply  of  water — in  fact,  it  is  the  only  vehicle 
>y  which  the  drainage  can  be  carried  off*  easily  and  cheaply ;  and 
*  is  notorious  that,  where  defective  drainage  exists,  there  also 
Aists  d''«"»*»«"'   'i     ts  most  loatb*"^Tie  form,  and  death  plays  an 
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of  them  should  act  as  an  overpowering  influence  for  good — it 
would  be  but  a  mere  idle  waste  of  time  to  follow  out  the  argument^ 
and  show  how  defective  supplies  of  water  must  necessarily  involve 
defective  health  and  strength ;  and  where  these  are  deficient  in 
our  labouring  population,  thev  must  be  supplied,  or  the  loss  sus- 
tained ;  and  what  this  loss  is,  let  those  tell  who  feel  heavily  pauper 
taxes.  But  it  may  be  said  that  it  is  easy  to  see  how  towns  can 
be  supplied  with  water,  when  all  the  powerful  machinery  fitted 
and  brought  into  action  by  powerful  companies  is,  or  may  be, 
employed ;  but  how  can  rural  villages  and  hamlets  have  this  great 
advantage  ?  We  would  not  advocate  such  a  system — not  that  it 
is  impracticable,  but,  as  society  is  at  present  constituted,  it  may 
be  deemed  rather  Utopian.  But  it  behoves  every  one  interested  to 
consider  whether,  in  snowing  the  impracticability  of  one  plan,  it 
is  wisdom  to  decide  at  once  that  there  is  no  other  available.  It 
is  an  easy  matter  to  show  that  there  is.  On  the  principle  of 
taking  thankful  advantage  of  the  gifts  of  nature^  we  would  advo- 
cate the  importance  of  making  arrangements  in  every  house — ^no 
matter  how  low  it  rates  in  the  rank  of  buildings — to  collect  and 
save  for  use  those  heaven-sent  supplies  which  alike  are  rained 
upon  "  the  just  and  unjust.^  As  we  have  elsewhere  said,  "  It  is 
a  notorious  fact  that,  while  the  inhabitants  of  large  and  populous 
towns  are  maintaining  lustily  that  they  are  woefully  stinted  in 
their  supply  of  water,  they  allow  gallons  upon  gallons  of  valuable 
soft  rain  water  to  go  to  waste,  witnout  a  single  effort  to  retain  a 
drop ;  while  the  inhabitants  of  other  towns,  ^^  wiser  in  their  day 
and  generation,^  use  all  available  means  to  catch  and  retain  the 
"  descending  showers.^'  Now,  if  this  waste  is  to  be  deprecated 
while  taking  place  in  towns,  it  is  no  less  to  be  so  in  villages  and 
rural  cottages. 

Before  proceeding  further  with  the  practical  hints  we  have  to 
offer  on  the  subject,  a  few  remarks  on  the  various  sources  of 
supply  of  this  essential  fluid  may  be  allowed.  We  may  class  the 
sources  to  be  obtained  in  country  districts  as  ratn,  spring^  and 
bum  or  river.  Rain  water^  when  collected  on  pure  surfaces, 
and  descending  through  a  comparatively  pure  atmosphere,  is 
entitled  to  be  considered  the  purest  we  can  obtain,  and,  from  its 
solvent  powers,  is  peculiarly  valuable  for  household  and  detergent 
purposes.  Rain  water,  in  truth,  in  its  purest  state,  is  nearly  equal 
to  distilled  water.  One  great  objection  to  rain  water  as  a  constant 
source  of  supply  for  household  purposes  is,  the  decided  affinity  it 
possesses  for  organic  impurities  derived  from  animal  and  vegetable 
substances,  everywhere  predominant  within  the  range  of  man'^s 
dwellings :  hence  the  quickness  with  which  rain  water  becomes 
tainted.  This  taint,  fortunately,  can  be  nearly  altogether  removed 
by  filtering,  and  by  keeping  it  from  contact  with  the  floating 
substances  in  the  air.  Another  source  of  impurity  is  the  atmo- 
sphere through  which  the  rain  falls.    The  substances  which  the 
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exist  are  taken  up  by  the  rain,  and  consequently  exercise  an  influ- 
ence in  tainting  it,  more  or  less  decided  according  to  circumstances. 
Thus  in  manufacturing  towns  the  atmosphere  immediately  above 
them  is  strongly  impregnated  with  soot,  and  the  gases  emanating 
from  a  thousand  fertile  sources.  The  rain  water  descending  in 
such  places,  therefore,  is  generally  very  impure,  and  rendered 
ultimately  more  so,  by  passing  over  surfaces  in  which  the  more 
solid  impurities  abound  in  large  quantities.  The  conditions  neces- 
sary to  be  observed  in  order  to  obtain  an  available  supply  of  rain 
water,  useful  as  well  for  drinking  as  for  cooking  and  detergent  pur- 
poses, are  these — first,  The  arrangement  of  a  tank  or  cistern  large 
enough  to  contain  a  quantity  at  one  time,  so  that  the  over-abun- 
dance obtained  in  rainy  weather  may  compensate  for  the  deficiency 
occasioned  by  dry  ; — ^secondly,  The  keeping  of  the  cistern  in  a  cool 
and  shaded  place,  well  covered,  iso  as  to  exclude  the  air  and  the 
filthy  impurities  suspended  in  the  atmosphere — (light  and  air  have 
been  found  powerfully  predisposing  agents  to  the  propafi;ation  of 
animal  and  vegetable  impurities ;) — thirdly.  The  agitation  of  the 
water,  from  time  to  time,  to  retard  the  formation  of  the  living 
products  of  organic  impurities ; — fourthly.  The  proper  and  careful 
filtration  of  the  water  before  use.  This  last  is  an  important  point, 
and  must  be  carefully  attended  to.  We  shall  hereafter  return  to 
its  consideration. 

The  next  source  of  supply  is  spring  water ;  and  by  this  we 
include  the  supplies  obtained  from  springs  which  issue  at  once 
from    the  surface  of  the  earth,  and  those  derived  from  springs 
intercepted  in  their  course  by  the  sinking  of  wells,  &c.     Spring 
water  is  that  obtained  from  the  clouds,  falling  on  the  surface  and 
draining  or  forcing  its  way  through  the  various  kinds  of  soil,  until 
meeting  one  through  which  it  cannot  pass — as  clay,  or  hard  rock 
having  no  fissures — it  forces  itself  up  through  a  convenient  open- 
ing in  the  earth,  and  is  obtainable  there  by  simple  methods.     As 
in  various  sections  of  country  the  springs  or  streams  of  water  per- 
colate the  soil  at  various  depths,  by  sinking  wells  these  may  be 
intercepted  ;  and,  from  a  tendency  to  find  its  level,  the  water  will 
rise ;  and  if  the  level  of  its  source  is  higher  than  the  ground,  it 
nay  be  collected  at  the  surface.     In  our  future  remarks  we  will 
^turn  to  the  subject  of  well-sinking.     In  general,  spring  water  is 
ree  from  organic  impurities,  and  this  from  its  slow  and  gradual 
Utration  through  beds  of  suitable  soil.    So  powerful  an  agent  is 
^nis  for  the  freeing  of  water  from  impurities  that  it  has  been 
iscertained,  by  allowing  impure  water,  even  that  tainted  by  sew- 
age liquid,  or   by  passing  through  graveyards,  to  undergo  this 
latural   filtration,  the  water  is  restored  to  comparative  purity. 
The  impuritiep  ^^  spring  water  are  chiefly  mineral,  these  being 
lerived  from  tu*     ^''of^  fiir^-i^h  which  the  water  passes  in  its 
^•'•^e  to  an  out  •         In      -tuiry  residences  the  solid  impurities 
i-'tiff  v»fl.f/*-  n-->ii  .     orivpW'*  f'^om  i«ii'^dv  part''*!**^.  occa* 
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fiioned  by  careless  lifting  of  the  water  from  its  outlet  bed.^Wd 
have  often  seen  the  pure  water  of  a  roadside  spring  so  disturbed 
by  wanton  carelessness  as  to  leave  nothing  behind  but  a  dis- 
coloured and  filthy-looking  liquid,  which  time  and  gentle  subsid- 
ence could  alone  remove.  If  the  spring  should  issue  from  the* 
side  of  a  bank  at  some  distance  from  the  ground,  a  pipe  or  drain- 
tile  should  be  fitted  to  it,  by  which  the  water  may  run  into  the^ 
vessel  without  coming  in  contact  with  the  soil  at  all.  But  in 
cases  where  the  spring  issues  from  the  ground  at  or  near  its  level, 
so  that  a  very  shallow  depth  of  water  is  obtained  before  it  finally 
runs  away,  it  is  almost  impossible  for  a  supply  to  be  obtained  by 
the  usual  means,  without  greatly  contaminating  the  water  with 
solid  muddy  impurities.  We  have  seen  at  country  roadsides 
springs,  from  which  villages  had  to  be  supplied,  so  shallow  that 
tnere  was  not  an  inch  and  a  half  depth  of  water :  it  waa  onlv  by 
careful  skimming,  as  it  were,  that  a  pure  supply  could  be  obtained. 
But  this  carefulness  was  by  no  means  the  rule  on  the  part  of  those 
frequenting  the  spring  for  supplies ;  hence  he  who  got  first  gene- 
rally obtained  the  ounr  pure  water.  A  little  mud  may  to  some  be 
no  great  objection,  as  it  soon  settles ;  yet  it  nevertheless  taints  the 
water.  In  such  cases  as  the  above,  it  is  no  use  to  scoop  out  a 
hollow  place  in  the  bed  of  the  spring- — as  we  have  sometimes  known 
to  be  attempted — as  in  a  short  time  it  is  silted  up.  A  simple  con- 
trivance such  as  the  following  will  be  worth  the  outlay  expended  in 
placing  it.  Provide  a  stone  trough,  or  a  wood  one — made  in  the 
manner  hereafter  described  when  treating  of  cisterns — some  12  or 
15  inches  deep,  2^  feet  long,  by  12  inches  or  so  broad.  Divide  this 
by  a  water-tight  partition,  so  that  a  space  of  9  inches  broad  shall 
be  left  at  one  end,  and  of  the  depth  ot  the  trough.  This  partition 
shall  only  reach  to  within  two  incnes  of  the  top  edges  of  the  trough. 
The  bottom  of  the  large  division  must  be  perforated  with  numerous^ 
holes.  Dig  a  hole  in  the  earth  from  whence  the  spring  issues, 
and  put  this  trough  therein,  so  that  the  upper  edge  shall  be  a  little 
above  the  level  of  the  ground.  Ram  tightly  all  round  it  stiff  and 
good  clay — the  harder  the  better.  The  water  from  the  spring  will 
issue  through  the  holes  in  the  bottom  of  the  large  division  of  the 
trough,  and  any  mud  brought  up  will  be  deposited  therein.  As  tha 
clear  water  fills  the  trough,  it  will  reach  the  top  of  the  partition 
and  run  over  it  into  the  small  division  at  the  end,  free  from 
deposit.  The  supplies  required  should  be  taken  from  this  division. 
In  all  cases  where  the  spring  issues  at  a  level  with  the  surround- 
ing surface,  this  contrivance,  or  a  simple  trough  with  a  perforated 
bottom,  should  be  used,  or  a  small  well  made. 

The  next  source  of  supply  to  be  noticed  here,  is  that  from  rivers 
or  bums.  The  water  in  tnese  is  derivable  from  two  sources— rain 
water  from  the  surface  of  the  adjoining  lands,  and  water  from 
springs  which  may  from  various  points  run  into  the  stream.  The 
impurities  in  river  water  are  apt  to  be  numerous,  both  organic  an ' 


156         AaRICULTURAL  ARCHITECTUBE  AND  ENGINEERIKG. 

mineral.  Much  depends  upon  the  nature  of  the  ground  tlie  river 
passes  over.  Granite  is  perhaps  the  best  material,  dlate  the  next. 
Chalky  and  sandy  soils  produce  deterioration  of  the  water,  partica- 
larlyfor  detergent  purposes — the  saline  impregnation  rendering  it 
Aardj  as  it  is  termed.  Whatever  be  the  kind  of  water  employed-— 
rain,  spring,  or  river — ^filters  should  be  used  to  free  it  from  its  solid 
and  organic  impurities.  With  reference  to  the  cause  of  hardness  of 
water,  and  the  easiest  methods  of  rendering  it  soft,  we  recommend 
the  reader  to  the  October  number  of  this  Journal,  for  the  vear 
1849,  No.  XXVI.,  page  117,  where  he  will  find  some  excellent 
remarks  by  Mr  Towers,  with  useful  hints  on  this  point. 

As  before  noted,  impure  water  acts  most  deleteriously  on  the 
health  of  the  body  :  it  therefore  behoves  every  one  to  look  to  the 
water  he  partakes  of  daily.  It  is  a  fertile  source  of  disease  in  many 
districts.  When  water  has  a  tainted  amell,  and  abounds  in  animal 
and  vegetable  impurities,  it  should  never  be  used  without  purify- 
ing for  cooking  or  drinking.  As  a  rule,  when  it  is  in  the  slightest 
degree  nauseous  to  the  taste,  it  should  be  looked  upon  as  delete- 
rious  to  the  body.  We  should  recommend  all  water  to  be  filtered 
before  using  it.  The  expense  of  doing  this  cannot,  and  ought  not, 
to  stand  in  the  way  of  this  being  done.  True,  it  may  cost  a  little 
trouble,  at  the  first,  but  labour  is  demanded  before  anvthinc 
necessary  can  be  done ;  and  where  the  outlay  of  this  is  objected 
to,  we  can  have  no  pity  if  the  penalty  of  this  neglect  is 
incurred.  Rain  water  obtained  directly  from  the  clouds  is  the 
most  solvent  we  can  obtain.  It  is  admirably  adapted  for  cooking 
purposes ;  and  if  kept  in  a  shady  place,  or  put  in  a  porous  vessel 
with  a  damp  cloth  round,  and  tnus  rendered  cool,  it  is  most 
pleasant  to  drink.  This  mode  of  cooling  water  should  be  noted, 
Water,  if  over-warm,  is  sickly.  45''.however,  should  be  the  minimurn 
of  the  reduced  temperature  to  which  the  water  should  be  cooled, 
It  is  a  well-ascertained  fact,  that  hard  water,  for  cooking  purposes, 
is  prejudicial  both  to  meat  and  vegetables.  In  the  article  of  tes 
alone,  when  made  by  hard  water,  a  large  amount  of  the  article  it 
lost.  It  is  calculated  that  the  nation  loses  a  large  sum  yearly  b} 
the  use  of  hard  water  in  cooking ;  and  not  only  in  this  department 
Wt  also  in  washing,  from  the  extra  amount  of  soap  required,  anc 
jhe  consequently  greater  amount  of  wear  and  tear  of  the  fabric 
Hard  water  may  be  made  in  some  degree  soft  by  the  addition  o 
carbonate  of  soda;  but  it  ought  to  be  used  sparingly  in  cooking,  ai 
*^  imparts  an  unpleasant  taste  to  the  substance  cooked,     l^ori 

♦er  method,  see  Mr  Towers'*  paper  formerly  alluded  to. 

U  should  be  an  essential  feature  in  the  construction  of  water 
>ieii;drns  that  no  lead  be  employed  in  the  interior.  It  would  Ix 
*  mere  waste  of  time  here  to  prove  how  deleterious  is  the  actioi 
^    «ad  upon  wa^'^r.   It  is  now  too  well  known  to  be  disputed ;  anc 

-   \  fortP"«^>      natter  that  sr   ^ood  and  cheap  a  substitute  a 

,..  ^  ,      ^p^/»hn.     *       rofs»inftKl<»    aiT'l     «p«i1y  a/lan<-^H  rPh'S   BUbstanO< 
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18  Tery  cheap,  and,  if  need  be,  can  be  applied  by  any  person  able 
to  handle  the  simplest  tools.  The  cistern  should  be  made  of  a 
size  sufficient  to  contain  a  quantity  available  for  the  purposes 
required.  If  used  for  all  purposes,  a  supply  of  20  gallons  a  day 
for  each  individual  will  suffice  for  all  wants ;  and  should  the 
rain  water  not  be  used  for  all  purposes,  less  will  suffice.  It  has 
been  calculated  that  each  20  square  feet  of  roof-surface  will 
receive  800  cubic  feet  of  water  annually — equal  to  4800  gallons, 
or  13^  daily.  This  is  certainly  worth  collecting.  The  space  of 
roof-surface  required  is  very  small ;  in  the  majority  of  cottages  it 
will  be  much  larger  than  that  noted.  By  the  adoption  of  properly 
constructed  cisterns,  the  quantity  received  on  the  roof  may  be  col- 
lected and  preserved,  and  used  for  a  variety  of  purposes,  even 
although  spring  or  river  water  may  be  used  in  some  departments 
of  household  economy.  As  a  ready  means  of  calculating  the 
quantity  of  water  a  cistern  of  given  dimensions  will  contain,  we 
give  the  following  rule: — Multiply  the  length  by  the  breadth, 
and  the  product  thus  obtained  by  the  depth  ;  the  quotient  will  be 
the  numuer  of  cubic  feet.  Then,  as  an  approximation  sufficiently 
near  for  practical  purposes,  allowing  6  gallons  imperial  to  1  cubic 
foot,  multiply  the  last  quotient  obtained  by  6,  and  the  result 
will  be  the  number  of  gallons  the  cistern  or  tank  will  hold.  Thus : 
suppose  a  cistern  to  be  3  feet  broad  by  4  feet  long,  and  5  deep, 
the  water  it  will  hold  is,  =  3x4x5  =  60  ^6  =  360  gallons. 

In  constructing  the  cistern,  the  boards  should  be  carefully 
tongued  and  grooved,  and  dovetailed  at  the  joints.  The  gutta 
percha  lining  should  then  be  stretched  carefully  over  the  inside, 
taking  one  side,  or,  if  too  large,  part  at  a  time ;  the  sheets,  or  parts 
of  sheets,  should  overlap  one  another  at  the  joints  at  least  tnree- 
eighths  of  an  inch.  After  the  inside  is  completely  covered,  the 
joints  should  be  carefully  gone  over  with  a  not  iron :  this  will 
make  the  edges  cohere  as  firmly  as  the  solid  gutta  percha.  Before 
placing  the  covering,  the  holes  for  the  discharge  and  waste  pipes 
should  be  cut  in  the  cistern  ;  the  gutta  percha  should  cover  these, 
and,  when  properly  finished,  the  parts  should  be  cut  out  for  the  re- 
ception of  the  pipes.  There  is  not  so  much  danger  to  be  appre- 
hended from  the  use  of  lead  pipes  of  short  lengths  reaching  from  the 
cisterns  to  the  desired  place  ot  exit,  inasmuch  as  the  surface  is  com- 
paratively small,  and  tne  water  not  generally  allowed  to  remain  long 
m  them.  If  water  is  not  withdrawn  very  frequently,  it  will  be 
advisable,  when  about  to  use  it,  to  allow  the  water  to  run  off*  for 
some  time  without  collecting ;  this  will  pass  ofi*  any  tainted  water, 
if  such  should  exist.  It  would  be  worth  the  consideration,  how- 
ever, of  parties  wishing  to  economise  in  structural  details,  whether 
gutta  percha  pipes  are  not  preferable  in  ever}'  respect  to  lead 
ones;  they  are  certainly  much  cheaper;  and  in  the  event  of 
any  damage  being  done  to  them,  repairs  can  be  made  by  the 
most  inexperienced  hand.     Gutta  percha  pipe  may  be  had 
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all  dimensions,     A  useful  size,  1  inch  diameter,  can  be  had  at  the 
rate  of  8d.  per  foot,  or  thereabouts.     Tlie  method  of  joining  the 
lengths  is  very  simple,  and  may   be   undertaken  by   any   one. 
Printed  instructions  on  this  point  may  be  had  gratia^  on  applica- 
tion   to    the  Gutta    Percha   Company,   18   Wharf  Road,  City 
Road,  London.     In  fastening  the  pipes  to  the  cistern,  a  flange 
about  1  inch  larger  all  round  than  the  diameter  of  pipe  should 
be  fastened  to  one  end  of  it  by  means  of  a  hot  iron;  or  a  short 
length  of  pipe,  with  the  flange  in  one  solid  piece,  may  be  obtained. 
The  tube  or  pipe  to  which  the  flange  is  attached  should  be  passed 
through  the  aperture  previously  made  in  the  side  or  bottom  of 
the  cistern,  so  that  the  flange  will  lie  flat  on  the  inside  gutta 
percha  lining.     By  passing  a  hot  iron  over  the  edge  of  the  flange, 
so  as  to  make  it  cohere  with  the  lining  of  the  cistern,  a  perfectly 
water-tight  joint  can  be  made  in  a  very  short  time.     In  place 
of  using  gutta  percha  in  solid  sheets,    the  solution  similar  to 
that  used  for  putting  on  shoe-soles  with  may  be  economically 
adopted,  and  will  be  found  very  successful.     An  engineer  of  the 
autnor's  acquaintance  was   the  first   to    employ  it  in  lining  a 
cistern  used  for  supplying  a  boiler  with  water.      In  rendering 
cisterns  waterproof  by  this  method,  the  first  operation  necessary 
to  be  done  is  to  make  the  inside  of  the  cistern  as  dry  and  fre^ 
from  damp  as  possible.     To  insure  this,  it  may  be  placed  before 
an  open  fire,  so  that  the  heat  may  be  reflected  into  the  interior, 
or  the  cistern  may  be  inverted  over  a  brazier  of  burning  charcoal. 
After  the  interior  is  well  dried,  the  whole  internal  surface  must 
be  punctured  with  holes  made  by  a  sprig-hit  or  awL     The  holes 
should  be  made  slanting,  or  <it  an  an^le  with  the  surface  of  the 
wood.      To   save  the   trouble   of  making    the    numerous   holes 
required,  a  steel  flat-headed  instrument  may  be  used,  having  on 
its  surface  projections  about  one-eighth  of  an  inch  long,  and  the 
same  distance  apart.      By  striking  the  end  of  this  instrument 
with  a  mallet,  the  head  being  applied  to  the  surface  of  the  wood, 
a  large  number  of  holes  may  be  made  in  a  short  space  of  time. 
A  quantity  of  the  solution  must  next  be  melted  in  a  common 
water  glue-pot  till  about  the  consistence  of  thickish  glue ;    and 
.his,  with  a  hard  brush,  must  be  well  rubbed  in  the  interior  of 
'  '^  cistern  till  the  whole  surface  is  covered.     The  solution  filling 
:!i»v*i  perforation,  and  hardening  therein,  takes   consequently   a 
»rm  hold.     After  the  first  coating  is  thoroughly  dry,  another 
*in.y  in  like  manner  be  put  on.     If  this  is  done  carefully,  so  that 
r*dry  portion  of  surface  is  covered,  the  wood  will  remain  unin- 
ured  by  damp  for  a  great  length  of  time.     By  the  adoption  of 
jither  of  these  plans,  cisterns  may  be  lined  with  a  water-tight 
overing,  exercising  no  deleterious  influence  on  the  quality  of 
'e  water,    and    provided   at  a   cost  far  below  the  usual   lead 
'«nngs. 

A0      ♦    'o    t^^    ^ri-iT>/\?.*«i-n^*'    ^T      "vpll  'Ip"' *«ed    a-"  •<>»^r»'>fr»*»ntja    whether 


r 


AGRICULTURAL  ARCHITECTURE  AND  ENGINEERING.         159^ 

connected  with  houses  or  manufactares,  that  nothing  should  be 
allowed  to  go  to  waste,  it  will  be  well  to  devise  some  means 
vhereby  the  surplus  water  collected  in  the  cisterns — be  these 
supplied  direct  from  the  heavens  or  from  other  sources — may  be 
Diaae  available  for  useful  purposes.  The  most  obvious  is  the 
cleaning  or  flushing  of  the  drains.  We  have  before  sufficiently 
enlarged  on  the  importance  of  using  water  as  a  vehicle  for  this 
purpose ;  the  sooner  solid  matter  is  removed  from  the  drains  to 
the  manure-tank  the  better.  The  easiest  plan  to  pass  the 
surplus  water  of  the  cistern  to  the  drains  is,  by  having  the 
discharge-pipe,  which  should  be  placed  near  the  top  of  the  cistern, 
to  communicate  with  the  drain ;  so  that  whenever  any  surplus 
water  was  occasioned,  it  would  at  once  pass  to  the  drain.  The 
casual  quantities  thus  obtained  would,  however,  pass  down  the 
pipe  with  so  little  force  that  the  sudden  removed  of  the  solid 
matter  would  be  comparatively  unattained.  This  desideratum, 
which  flushing  efiects,  depends  on  the  momentum  of  a  body  of 
water  suddenly  admitted  to  the  pipes  or  drains.  It  will  there- 
fore be  best  to  provide  means  by  which  the  surplus  water  can  be: 
collected  in  sufficient  quantity,  so  that,  when  allowed  to  pass  off, 
the  rush  will  have  sufficient  force  to  clear  all  deposits  in  the 
drain  before  it.  It  is  to  be  premised,  before  descrioin^  aiTange- 
roents  for  this  purpose,  that  it  is  necessary,  in  order  to  insure  the 
full  benefit  of  the  plan,  that  the  surplus  water  should  be  directly 
admitted  to  the  head  of  the  drain — that  is,  at  the  part  farthest 
from  the  manure-tank.  By  this  the  cleansing  of  the  whole  range 
of  drain  will  be  insured.     In  Fig.  is. 

fig  18,  we  have  given  a 
sketch  of  an  arrangement  in 
which  the  cistern  for  the  * 
usual  supply,  and  that  for 
the  surplus  or  flushing  water, 
are  combined  in  one — thus, 
a  a  is  the  part  from  which 
the  usual  supplies  are  taken ; 
a  partition  d  at  one  end  cuts 
oft' a  portion  h  J,  which  forms 
the  reservoir  for  the  surplus 
water;  near  the  top  edge 
of  this  partition,  a  hole  is  made  through  which  the  surplus 
water  passes  to  b  b  ;  or  the  partition  d  may  be  made  lower  than 
the  siaes  of  the  cistern,  thus  allowing  the  surplus  water,  when 
above  a  certain  height,  to  flow  over  it  into  b  b.  For  the  purpose 
of  withdrawing  the  water  from  5  J  to  pass  into  the  drain,  an 
aperture  is  made  in  the  bottom  of  b  6,  communicating  with 
the  drain ;  a  plug  or  valve  c,  having  a  rod  as  in  the  drawing, 
should  be  fitted  to  this.  By  taking  out  the  plug  at  convenient 
opportunities,  the  water  can  be  sent  into  the  drain  with  consider-. 

JOURNAL.— OCTOBER  1851.  ^ 
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able  force.  The  plug  ma;^  be  made  of  wood,  having  rope  yam 
bound  tigUtly  round  it,  or  it  maybe  covered  with  leather  or  gutts 
percha,  either  of  which  will  answer  the  purpose  sufficiently  well. 
In  fig.  19,  Mr  G-uthrie's  form  of 
flushing  ciatern  is  shown.  A  pipe  aa 
leads  the  surplas  water  to  tlie  coni-  ; 
cal  cistern  b  b,  at  the  bottom  of 
which  a  valve  c  is  placed,  connected 
by  a  chain  A  A  to  the  end  of  a  lever 
g,  oscillating  on  a  support /y  a  rope 
or  cord  kkia  attached  to  the  other 
end  of  the  lever,  by  pulling  down 
which  the  valve  c  is  withdrawn  from 
its  seat,  and  the  water  rushes  down 
the  pipe^to  the  drain.  If  the  conical 
cistern  should  get  too  full,  the 
water  runs  down  into  d  by  means  of  the  pipe  e  e.  The  objection 
to  this  waste-pipe  is,  that  the  foul  air  from  the  drain  can  get 
access  to  the  interior  of  the  cistern,  and  from  thence  to  the  place 
in  which  it  may  be  situated.  This  objection  may,  however,  be 
got  rid  of  by  trapping  the  pipe  «  e  as  it  enters  d,  by  continuing  it 
a  little  farther  and  turning  it  up  into  a  syplioii  form.  The  flush- 
ing cistern  may  be  made  self-acting,  obviating  the  necessity  of 
withdrawing  the  plug  or  valve  by  hand,  as  in  the  two  last  contri- 
vances,and  thetrappingofthewaste-pipeasinfig.ld.  Thismaybe  - 
seen  in  the  following  arrangement.  Let  the  flushing  cistern  a  a, 
fig.  20,  be  supplied  with  a  tube, 
hi,  as  before,  leading  to  the  drain; 
this  cistern  may  form  part  of  a 
supply  one,  as  in  fig.  18:  let  a 
valve  c  with  its  spindle  be  placed 
in  the  seat,  at  the  top  of  the  pipe  b, 
then  pass  over  the  spindle  the  / 
support  e  e,  having  a  liole  in  its   \"* 

'entre   aa    at   m,   through   which    ■ 

■he   spindle  works ;    this   support 

nay  be  fastened  by  simply  driving 

'Hails  through  apertures   made  in 

-he   flat    turned  or  angular   hilts 

■■  a  /    next  fasten  the  hollow  float  . 

'  made  of  painted  tin  or  hollow  . 

^utta    percha,   and    place    as    in 

h^  fif  .-<■    !,<   -*her  support  at  the  top.     By  these  supports  the 

<{iindi'    -■■  pt  stead''  and  the  valves  will  drop  readily  into 

'a  p..«  "•  ^8  ">■    ""•i"-   -ifva  to  a  certain  height  in  the 

•  ■-'lin,,   .   .^,,.      ..    Ir-.    -.1  ring  with  it  the  valve  spindlf 

,    '"'  "ii.<  I..  -     ■      w-   lown  the  pipe  bb;  and  a? 

h.  -       all,       .         >....,      )-.«^r.^.  or  1  *he  T*'-'e  »- 
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deposited  in  its  place.  By  pIciciBg  weights  on  the  ralve  spindle, 
the  float  may  be  made  to  nae  as  soon  as  the  water  reaches  the 
desired  height.  In  this  plan  the  water  will  not  rusli  very  rapidly 
down  the  pipe  6  6/  nevertlielesa,  as  the  exit  of  the  water  will  be 
rather  Frequent,  deposits  of  solid  matter  may  be  prevented  taking 
place  in  the  drains.  The  method  of  making  the  various  details 
of  the  plans  we  offer  in  this  and  other  departments,  will  be  given 
under  the  engineering  head  of  onr  paper. 

It  is  of  vast  importance  that  the  rain  water  used  for  honsehold 
purposes  should  be  filtered.  The  same  should  be  done  with  spring 
or  other  water,  unless  very  pure.    In  fig.  21  a  sketch  of  a  filtering 


bottom,  but  ft  space  be  left  through  which  the  water  can  pass 
from  the  large  division  to  the  small  one.  The  water  to  be 
filtered  is  admitted  to  the  Jarge  division  first,  and  passes 
through  the  aperture  above  noted,  up  through  the  filtering 
medium  g  and  into  e  e,  from  whence  it  is  withdrawn  through  the 
pipe^.  As  the  water  is  drawn  from  e  e,  that  in  a  a,  from  its  ten- 
dency to  find  its  level,  will  pass  through  the  aperture  b,  and  up 
through  g  as  before.  The  filtering  medium  may  be  arrayed  as 
follows — iirst,  in  the  bottom  place  a  layer  of  clean  round  pebbles 
and  pieces  of  broken  earthenware;  above  Fig.22. 

this,  small  clean  gravel,  then  coarsely  f1 
pounded  charcoal,  a  second  layer  of  gravel,  „_-il^ 
and  lastly,  clean  sharp  sand.  A  good  filter-  n^r^ 
ing  medium  may  be  made  by  placing  a  layer 
of  gravel  at  bottom ;  above  tliis  a  layer  of 
coarse  wool,  then  a  layer  of  finer  wool,  and 
above  these  one  of  gravel.  In  place  of  hav- 
ing the  position  of  the  filtering  medium  as 
in  the  last,  it  may  be  situated  in  a  box  b  b, 
(fig.  22,)  with  a  perforated  bottom  c  c,  the 
water  being  admitted  to  e  through  the  pipe  d/  passing  through 
the  filtering  medium,  it  will  be  delivered  to  the  body  of  the 
cistern,  from  which  it  mav  be  drawn  free  from  impurities  in 
the  usual  way.  If  a  portaEilo  filter  is  required  for  spring,  burn, 
or  rain  water,  one  made  as  in  fig.  23  will  be  effective.  A  water- 
tight box,  a  a,  should  have  a  ston-cock,  6,  to  witlidraw  its  con- 
tcuta  at    the  bottom;    it   shonla   be   supported   by   legs,   c  c. 


162         AaRICULTURAL  ABCHITECTURE  AND  ENGINEERINa. 


sufficiently  long  to  raise  the  box  so  as  to  allow  a  vessel  to  be 
placed  underneath  the  stop-cock  by  to  receive  the  filtered  water. 


Fig.  23. 


^=:^-d 


i; 


Fig.  24. 


Provide  a  zinc  box,  d  rf,  or  one  made  of  wood,  lined  with  gutta 
percha,  similar  to  that  in  fig.  24.  This  box  should  have  a  per- 
forated bottom,  and  a  bead,  h  b,  at  the  upper  edge,  or  other  contri- 
vance so  as  to  prevent  it  from  going  into  the  box  a  a  farther  than 
requisite ;  the  box  may  have  handles,  c  c,  to  lift  it  out  and  in.  The 
filtering  medium  should  be  arranged  in  the  bottom  of  this  box  as  in 
the  sketch ;  the  water  admitted  to  it  passes  through  the  filter  and 
into  the  part  e  e  of  the  outer  box ;  nearly  fed  whole  of  the  box  a  a 
may  be  made  available  water-space  by  placing  the  bead  or  ledge  of 
the  filtering-box  near  the  bottom,  which  will  keep  it  farther  up  in 
the  box  a  a.  By  adopting  the  plan  sketched  in  fig.  25,  a  still  more 
simple  and  inexpensive  water-filter  may  be 
made.  A  large  flower-pot,  a  a,  is  provided 
with  a  plug,  c,  or  stop-cock,  by  which  the 
filtered  water  may  be  drawn  off;  a  circular 
frame  of  wood,  rfrf,  of  a  little  larger  diameter 
than  the  diameter  of  the  pot  a  a,  should  lie 
on  the  top  ledge ;  this  frame  has  a  hole  or 
aperture  in  the  centre,  of  size  suflicient  to 
allow  a  smaller  flower-pot,  e  e,  to  pass  down 
into  tlie  interior  of  the  large  one,  yet  to 
hang  by  its  ledge  or  rim,  as  in  the  drawing; 
the  whole  apparatus  is  supported  on  legs, 
b  5.  The  filtering  medium  is  placed  in  the 
small  pot,  and  the  water  passes  through  this 
fromyj  and  is  delivered  to  the  interior  of  the 
large  not,  from  whence  it  is  withdrawn  by  the  plug  or  stop-cock  c. 
Setore  leaving  this  branch  of  the  subject,  it  may  be  well  to  note 
that,  in  all  cases  where  rain-water  cisterns  are  adopted,  it  would 
be  advisable  to  place  them  at  as  high  an  elevation  as  -possible 
above  the  ground.  This  will  give  the  water  a  considerable  momen- 
tum in  descending  to  the  drain,  and  will  also  be  more  easily 
available  for  household  purposes  than  when  stored  in  tanks  made 
under  ground,  as  has  in  some  places  been  recommended. 
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We  shall  now  proceed  to  the  consideration  of  an  important  part 
of  our  subject — the  arrangement  and  construction  of  water-closets. 
And  here  it  is  necessary  to  state  the  opinion  clearly,  in  which  all 
acquainted  with  the  matter  coincide,  that  all  privies  should  be 
water-closets — that  is,  water  should  in  all  cases  be  the  medium  of 
carrying  off  the  matter  as  fast  as  possible,  and  that  the  terminus 
for  all  deposits  should  be  the  liquid-manure  tank  ;  moreover,  that 
the  gases  evolved  should  be  strictly  prevented  from  having  access 
to  the  external  air,  or  to  any  part  of  the  house  if  the  closet  should 
be  situated  therein.     Taking:  this  to  be  the  standard  of  perfection, 
it  is  to  be  understood  that  all  deviation  from  it  will  result  in  posi- 
tive loss  or  inconvenience,  proportionate  to  the  amount  of  such 
deviation.     It  is,  we  hope,  here  utterly  unnecessary  to  dilate  on 
the  advantages  to  be  derived  from  liquid  manure,  from  dwelling- 
houses,  for  horticultural   or   agricultural  purposes;  the   fact   of 
its  value  is,  or  ought  to   be,  patent  to  all.    A  method,  then,  of 
saving  the  household  exuviae,  and  of  speedily  carrying  it  off  to 
the  manure  tank,  is  of  considerable  importance ;  and  the  easiest 
way  to  insure  this  is  by  the  use  of  the  important  vehicle  water. 
In  these  departments  we  may  be  charged  with  aiming  at  too  high 
an  excellence  in  details  of  arrangement  or  construction ;  but  we 
conceive  it  of  importance  that  the  plans  we  indicate  should,  at  least, 
be  comparatively  complete.     We  endeavour  to  give  good  advice : 
the  following  of  it  rests  with  others.   If  our  plans,  or  modifications 
of  them,  are  carried  out  in  any  one  case,  the  proprietor  may  rest 
assured  that  he  has  insured  the  means  of  securing  nealth  and  com- 
fort, so  far  at  least  as  they  are  attainable  by  structural  arrangements. 
If  the  water-closet  is  placed  within  the  house — a  matter  which 
we  leave  to  the  dictation  of  personal  opinion,  although  ours  is 
decidedly  in  favour  of  exterior  arrangements,  or  at  least,  if  they 
are  interior,  that  they  must  be  well  ventilated — the  soil-pan  should 
at  once  communicate  with  the  drain  leading  to  the  manure  tank. 
In  fig.  26  a  sketch  is  given  of  a  soil-pan  com-  Fig.  26. 

bining  a  water  trap,  up  which  the  foul  air  cannot 
ascend,  as  may  be  seen  in  the  drawing.  The 
whole  is  made  of  earthenware,  and  the  cost 
varies  from  43.  to  7s.  6d,  A  better  plan,  or 
cheaper  than  this,  cannot  be  adopted.  The  pot- 
tery water-closet,  manufactured  oy  John  Ridg- 
way  &  Co.,  Cauldon  Place,  Staftbrdshire  Pot- 
teries, may  also  be  used.  They  are  neat,  and  made  of  the  hard 
vitreous  pottery,  which  is  an  admirable  non-absorbent  material. 
They  are  recommended  by  the  Board  of  Health,  It  is  equally 
applicable  to  closets  in  and  out  of  doors.  In  cases  where  the 
privy  is  built  outside,  and  the  seat  communicates  at  once  with 
a  cesspool  placed  beneath  it,  a  well  trapped-soil-pan,  such  as 
that  shown  in  fig.  26,  should  invariably  be  adopted.  In  cases 
where   these  are  not  available,  a  simple  arrangement  may  1 
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Fig.  27. 


effected  at  a  very  trifling  cost.  A  box,  d  d,  fig.  27,  may  bo 
made  of  any  dimensions,  with  lioles,  c  c, 
in  the  ends  near  the  top  ;  a  tapering  box, 
a  a,  should  pass  througli  an  aperture  in 
the  top  of  the  box  d  dy  and  be  firmly 
fastened ;  the  upper  end  of  the  tapering 
box,  a  a,  forms  the  seat  of  the  closet,  and 
may  be  covered  with  a  flap  if  required. 
An  inspection  of  the  drawing  will  show 
how  the  foul  air  from  the  cesspool  is  pre- 
vented from  ascending  the  box  a  a,  which 
is  the  only  communication  afibrded  with 
the  cesspool.  The  liquid  and  exuviae 
passing  from  the  box  a  a  will  pass  from 
the  box  d  dhj  the  apertures  c  c  into  the 
cesspool,  from  whence  they  may  be  re- 
moved, when  necessary,  by  obvious  means. 
By  the  adoption  of  a  well-trapped  soil-pan  the  air  of  the  cesspool 
will  be  closely  confined,  and  the  value  of  the  manure  will  there- 
fore remain  unimpaired,  the  ammoniacal  gases  being  retained 
and  absorbed.  In  all  cases  a  pipe  should  be  led  from  the  rain- 
water tank  to  the  top  of  the  soil-pan  beneath  the  flap  cover. 
A  stop-cock  should  be  fastened  on  this  pipe  somewhere  within 
reach,  which,  being  opened  when  necessary,  will  allow  the  water  to 
flush  the  soil-pan  and  trap.  In  cases  where  the  water-closet  is 
near  or  within  the  house,  a  portion  of  the  refuse-water  from  the 
kitchen  may,  from  time  to  time,  be  sent  down  the  soil-pan  of  the 
closet  with  advantage.  As  this  practice — which  is  not  to  be 
recommended  before  the  special  and  legitimate  means  of  flushing  the 
soil-pan — will,  if  carelessly  done,  sometimes  wet  the  flap  seat,  the 
following  contrivance  (recommended,  if  we  mistake  not,  by  the  late 
Mr  Loudon,  to  a  Committee  of  the  House  of  Commons)  majr  be 
adopted.  A  seat,  a  a,  fig.  28,  with  circular  aperture,  is  provided 
and  permanently  fixed.  A  similar  one,  b  5, 
is  to  be  hinged,  so  as  to  move  up  and  be 
placed  against  the  wall.  This  is  the  seat 
to  be  used.  When  not  in  use,  it  is  opened 
and  placed  against  the  wall ;  so  that  if 
any  water  be  passed  down  the  pan  c,  and 
wets  the  permanent  seat  a  a,  the  mov- 
able flap  b  b  can  be  brought  down  and 
placed  above  a  a.  The  dotted  lines  b  h 
show  the  movable  flap  in  the  act  of  being 
opened.  In  fig.  29  we  have  given  an 
illustration  explanatory  of  an  arrange- 
ment in  which  the  rain-water  cistern, 
water-closet,  and  liquid-manure  tank  are 
combined  in  one.     This  possesses  many  advantages*     The  walls 


Fig.  28. 
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a  a  are  carried  down  a  sufficient  depth,  as  at  a*  a',  to  form  the  liqnid- 
manare  tank.  An  arched  bottom,  h  b,  may  be  provided  if  the  tank 
is  of  large  dimenBions.  In  fig.  30  the  plan  is  given.  A  stone  flag, 
c  c,  is  thrown  across  at  """  "" 

the  level  of  the  ground, 
which  forms  the  covering 
of  the  lank  and  the  floor 
of  the  closet.  This  flag 
reaches  only  a  certain 
distance  across  the  open- 
ing of  the  tank,  leaving  a 
space,  0  0,  through  which 
tne  contents  of  the  tank 
may  be  removed.  Inordi- 
nary times  this  aperture 
is  tightly  covered  with 
a  board,  in  the  centre  of 
which  is  the  aperture  and 
cover  e  e,  to  which  is  at- 
tached the  soil-pan/  and 
trap  ff.  The  front  dva&y 
he  made  advantageoasly  . 
of  stone.  The  water  cis- 
tern, k  h,  is  supported  on 
two  wooden  beams,  m  m, 
at  the  top  of  the  closet, 
by  which  the  necessary 
elevation  may  be  obtain- 
ed. The  dotted  line,  1 1, 
indicates  the  line  of  direc- 
tion of  the  water-pipe 
leading  from  the  cistemto 
the  sou-pan.  In  this  form 
of  water-closet  the  trap  to  the  soil-pan  may  be  dispensed  with,  by 
merely  making  the  termination  of  the  sotl-pan  m  the  form  of  a 
pipe,  and  leading  it  within  a  short  dis-  Fig. : 

tance  of  the  bottom  of  the  liquid-ma- 
nure tank.  In  this  case  no  foul  air  can 
escape  up  the  tube,  the  aperture  being 
always    surrounded  with  water  —  the  ||    " 

only  surface  from  which   smell   could  I         i 

arise  being   the  small   portion  at  the  | 

bottom  of  the  pipe  ;  but  in  all  forms  of  || 

traps  this  exists.  It  is,  therefore,  essen- 
tial to  make  this  surface  as  small  as 
possible,  consistent  with  the  insnring 
a  free  passage  for  the  exaviie. 
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By  Mr  Donald  Bain^  Edinbargh. 

It  18  now  several  years  since  I  have  obtruded  myself,  upon  the  sub- 
ject oi  shelter ;  but  I  have  never  forgotten  the  subject,  nor  neglected 
any  opportunity  of  testing  the  soundness  of  my  opinions,  either  by 
conversation  with  persons  of  experience,  or  by  observed  facts. 

It  has  given  me  the  greatest  pleasure  to  observe  that  the  sub- 
ject of  shelter  has  not  only  been  considered  important,  but  my 
treatment  of  it  sound.  I  noticed  and  quoted  the  opinion  of  a 
meeting  of  practical  agriculturists,  held  at  Inverness  several  years 
ago — to  the  purport,  that  even  in  the  cold  and  flat  districts  of 
Lochaber,  were  shelter  resorted  to  on  the  barest  moors,  they 
might  soon  be  whitened  by  such  flocks  as  are  the  pride,  and  form 
the  wealth,  of  Easter  Koss. 

The  Farmers^  and  Oardeners*  Journal^  though  an  English  pub-» 
lication,  in  reviewing  my  "  Observations  on  the  Potato  Blight  of\^6 
and  1847,"  generously  went  out  of  its  way  to  say  that,  upon 
shelter^  so  valuable  to  many  parts  of  the  kingdom,  I  had  not  only 
originated,  but  almost  exhausted  the  subject. 

The  Book  of  the  Farm  has  raised  shelter  into  an  element  of  aeri- 
cultural  prosperity ;  and — scarcely  less  important  to  the  spread  of 
the  subject — all  the  cheap  manuals  on  farms  and  farming  recently 
published,  not  only  give  shelter  a  section,  in  the  view  of  inculca- 
ting its  utility  to  vegetable  life,  but  also  recur  to  its  principles  and 
value  in  speaking  of  the  rearing  and  feeding  of  stock ;  and  in  these 
two  last  respects,  and  in  reference  to  the  keeping  of  stock  gene- 
rally, it  is  almost  impossible  to  speak  with  sufiScient  emphasis  of 
the  value  of  a  due  climate. 

And  it  is  not  in  Scotland  only,  or  in  that  and  the  north  of 
England,  that  shelter  is  required.  The  northern  and  western 
parts  of  Ireland  are  equally  crying  out  for  it ;  and  even  in  the 
oeautiful  south,  instead  of  doing  harm,  it  imparts  a  warmth  at 
some  seasons  nearly  tropical ;  not  only  to  the  great  embellishment 
'^^  the  country,  but  to  the  increase  of  the  pastures,  and  even  the 
jreservation  of  them  and  the  cattle  against  summer  heat  as  well  as 
jointer  cold^  and  to  the  perfection  and  ripening  of  many  crops ^  that 
)ut  for  the  climate  thus  created  could  not  be  perfectea. 

I  am  at  last  so  satisfied  of  the  value  and  necessity  of  shelter  over 
*>"  *\rger  portion  of  these  kingdoms,  that,  instead  of  pleading  for  it 
--»  profitable,  and  a  great  auxiliary  to  improvement,  I  am  incline<^ 

itate  it  to  be  a  necessary  and  indispensable  p'eliminary  to  all  im- 
,1'ovement^  at  least  if  we  would  have  it  didy  profitable.     There  is  no 
>oubt  that  by  draining  and  cultivating  and  manuring  we  may  greatlj 
.^nr-^^'o  ♦Ko  lon/l  jit^h  f^e  amouut  and  quality  of  its  crops ;  and  then 
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but  judicious  shelter,  where  necessary,  would  immensely  farther 
have  improved  both  the  land  and  the  crops,  whether  tliese  last 
should  be  of  grain,  or  of  vegetables,  or  pasture ;  and  also  in  like  pro- 
portion have  furthered  the  comfort,  and  the  health,  and  the  growth 
of  the  animals  fed  upon  them,  whether  in  the  fields  or  in  the  stalL 

In  travelling  over  almost  any  part  of  Scotland,  and  viewing  its 
bleak  fields  in  a  bleak  day,  we  are  almost  surprised  that  any  one 
should  be  so  foolish  as  to  waste  their  labour  in  trying  to  raise 
crops  in  such  circumstances.  The  grass  is  meagre,  watery,  and 
short,  and  the  cattle  seem  almost  as  if  their  limbs  were  tied  to- 
gether, by  their  miserably  shrinking  from  the  cold.  Is  there  a 
crop  coming  up  ?  the  clods  and  stones,  that  are  a  disgrace  and 
annoyance  to  the  farmer,  seem  yet  godsends  to  his  crop,  for  th^ 
shelter  it ;  and  hence  it  is  even  yet  remembered  that  many  fields 
were  rendered  comparatively  barren  Jy  the  removal  of  the  stones 
that  sheltered  the  young  braird  against  bleak  winds,  and  cherished 
it  by  reverberating  the  heat  of  the  sun.  Old  and  observing  farmers 
also  deprecate  the  early  pasturing  of  grass,  expressly  on  the  ground 
that  by  leaving  the  farther  advanced  crop  you  'protect  the  young 
shoots ;  andj  e  converse,  by  removing  the  earlier  blades^  check  the 
growth  of  the  later  by  removing  their  shelter.  Surely  this  alone  is  a 
very  strong  fact  to  have  escaped  impressing  the  natural  and  obvious 
conclusion,  that  nature  should  be  assisted  in  a  case  so  clamant. 

I  have  shown,  at  a  very  early  stage  of  these  observations,  how 
the  cold  blasts  act  upon  timber ;  that  they  cut  the  tree-tops  as 
with  a  knife,  in  the  precise  angle  of  the  coping  of  the  wall.  This 
was  shown  by  a  drawing  from  nature,  and  it  may  be  witnessed  in 
a  thousand  instances.  When  the  angle  of  the  coping  is  sharp,  the 
blast  is  turned  sharply  up,  and  only  a  very  few  trees  on  the  out- 
side of  the  plantation  are  injured ;  when  the  angle  is  less  sharp, 
the  blast  cuts  farther  in ;  and  where  the  top  of  the  dike  is  flat, 
hardly  anything  of  value  rises  higher  than  the  wall.  By  the 
angle  given  to  a  door  or  window  shutter,  the  blast  entering  a  house 
or  shop  may  be  similarly  controlled  ;  yet  it  is  strange,  the  dikes  for 
fields  and  plantations  continue  to  be  coped  in  a  rough  And  purpose^ 
less  manner  ;  and  half  the  value  of  the  shelter,  or  rather  almost 
the  entire  value  of  the  shelter,  is  lost  by  this  inattention  to  the 
mere  form  of  the  top  of  the  wall. 

In  the  same  drawing  above  referred  to,  I  was  able  to  show  also 
the  effect  of  the  blast,  in  what  may  be  termed  warping  the 
branches  of  trees  that  have  got  up  so  far.  The  natural  tendency 
of  the  boughs  is  to  expand  on  all  sides ;  but  what  a  few  genial 
months  send  out  in  a  horizontal  direction,  the  first  cold  blast  turns 
back  and  bends,  and  entangles  with  other  unfortunate  branches^ 
iHlaU  Sire  bent  and  entangled — 

**  And  as  the  twig  is  bent^  the  tree*s  inclined." 

And  certainly  this  is  true  of  all  the  branches. 
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This,  therefore,  is  the  history  of  all  those  bent  and  gnarled 
boughs  to  be  noticed  in  hedgerow  trees — that  is,  trees  standing  ex- 
posed on  all  sides.  Their  boughs  are  uniformly  bent  and  intertwined 
in  the  most  fantastic  manner ;  sometimes  even  leaning  upon  one 
another,  and  partially  cutting  into  one  another;  and  sometimes 
firmly  incorporating  ;  but  the  head  as  a  whole  is  almost  uniformly 
cut  by,  and  bending  before,  the  prevailing  wind.  Sometimes  this 
is  so  marked  that  the  tops  become  wholly  unbalanced,  leaning  to 
and  bearing  wood  only  on  one  side.  In  one  instance  near  Edin- 
burgh this  IS  so  completely  the  case  that  on  one  side  (that  facing 
the  east)  there  are  no  branches  whatever — not  the  slightest  twig  : 
the  whole  groioth  tends  to  the  west.  It  would  seem  as  if  the  boughs 
on  the  east  side  had  been  completely  cleared  off  by  the  knife,  but 
it  is  by  the  east  wind. 

In  many  places  on  the  east  coast  of  Aberdeenshire,  even  far 
inland,  attempts  at  hedgerow  trees,  or  trees  along  the  road-side, 
have  been  made;  and  \[\o\x^  judiciously  planted,  yet,  being  planted 
imsheltered  on  the  east  side  of  the  wall,  they  are  miserable  failures; 
dwarfed,  and  gnarled,  VLVkA  fogged^  on  the  side  to  the  weather;  as  if 
nature  saw  the  necessity  of  that  shelter  which  man  denies,  and 
provided  a  covering  of  lichens  in  the  absence  of  other  protection. 

Solitary  trees  or  small  clumps  standing  in  the  neighbourhood  of 
farm-houses,  generally  on  little  heights,  or  in  valleys  swept  by  the 
wind,  have  uniformly  the  same  fate  :  they  are  stunted.  Ash-trees 
so  planted  will  stand  for  forty  or  fifty  years,  and  not  be  perceptibly 
larger — (this  is  an  observed,  fact;)  while  in  a  proper  soil  and 
sheltered^  the  same  species  of  trees  will  in  forty  or  fifty  years  rise 
to  great  height  and  size — (a  fact  doubtless  well  known.) 

In  evidence  of  this,  (if  evidence  were  needed,)  a  friend  in  East 
Lothian,  whose  house  is  built  on  the  very  top  of  a  considerable  rise, 
by  planting  the  finer  timber  west  of  his  house^  and  protecting  some 
coarse  shrubs  on  the  east  by  a  wall,  has  surrounded  himself  by  a 
grove  ;  and  in  a  spot  in  the  centre  of  that  grove,  which  was  in  his 
young  days  a  whin-hill^  has  a  fruit  and  flower  garden  of  the 
greatest  fertility ;  while  a  hollow  ravine  in  the  immediate  neigh- 
bourhood, which  a  few  years  ago  was  covered  with  heath  and 
stones,  with  a  plashy  nmnel  at  bottom  in  the  winter,  is  now, 
by  bemg  sheltered,  drained,  and  cleared  of  stones,  an  orchard 
cAounding  in  fruity  and  containing  and  sheltering  numbers  of 
thriving  bee-hives,  to  enjoy  and  turn  into  money  the  very  blossoms 
of  his  gardens  and  fields.^ 

Can  it  be  supposed  for  a  moment  that  the  same  winds  that  affect 
the  timber  trees,  stunting  and  gnarling  them  in  so  extraordinary  a 
manner,  do  not  affect  every  vegetable  m  a  similar  manner  ?    They 

*  Andrew  Howden,  Esq.,   Lawhead,  who  has    died   since    these    lines  were 
vriUen.    Amicii  quam  dejkndus  f 
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do  80  from  the  tiniest  grass  up  to  the  barley,  wheat,  and  oat — all 
majestic  when  in  their  full  proportions ;  and  the  turnip,  mangold, 
and  cabbage, — all  grow  luxuriantly  in  a  suitable  soil  when  weU 
protected ;  but  plant  them  in  the  richest  soil,  hut  unprotected^  and 
see  what  they  will  be.  The  barley,  oats,  and  wiieat,  will  be 
dwarfs ;  the  mangold  will  lie  sprawling  on  the  ground,  not  larger 
than  a  ^^  kail-castock,"  nor  more  useful ;  the  cabbage  will  be  a 
miserable  "  bow-kail," — and  its  root,  instead  of  being  two  inches 
across,  and  straight,  and  supporting  a  top  like  a  drum-head,  a 
miserable  twisted  sow-tail,  supporting  an  attempt  at  a  head,  about 
the  size  of  an  ordinary  orange. 

I  saw  a  very  remarkable  instance  at  once  of  the  benefit  of 
shelter,  and  of  the  loss  arising  from  the  want  of  it,  last  year,  near 
Aberdeen. 

The  Inch  or  ridge  of  Nigg,  rising  between  the  old  course  of  the 
Dee  (now  a  fertile  valley,  terminating  in  the  Bay  of  Nigg)  and 
the  present  course  of  the  Dee  (a  beautiful  estuary,  and  harbour 
crowded  with  vessels ;) — well,  this  Inch  of  Nigg  is  very  fertile,  and, 
besides  containing  the  little  village  of  Torry,  and  the  classical 
"  Binnie-gask,"  (Balnagask,)  contains  several  well-cultivated  but 
unsheltered  farms,  and  ends  at  last  in  one  of  the  easternmost 
points  of  Scotland — ^the  Girdleness. 

Upon  this  point  a  magnificent  light-house  has  been  erected, 
surrounded  by  walls ;  but  the  walls  enclose  only  a  few  acres  of 
domain  belonging  to  the  light-house.  All  the  rest  is  not  only 
unsheltered,  but  in  many  places  is  unenclosed,  and  is  nowhere 
enclosed  properly.  From  the  western  wall  of  the  light-house, 
therefore,  cultivation  is  conducted  on  the  old  principle.  The 
people  have  not  thought  o{ provoking  Providence  (as  Madge  Head- 
rigg  would  say)  hy  creating  a  clinuxtefor  their  ovm  particular  v^el 
On  the  contrary,  except  for  a  bottom  ofturfwall^  the  land  is  open 
to  the  east  wind,  fresh  from  the  German  Ocean,  and  it  sweeps  up 
the  face  of  that  beautiful  brae  in  unbroken  severity. 

The  consequence  is,  that  at  the  eastern  margin  of  the  field  the 
oat  stalk  was  only  about  three  inches  in  lengthy  and  slender  in 
proportion,  and  bearing  three  pickles ,  or  what  seemed  to  be  such, 
and  trembling  like  the  aspen.  In  about  thirty  or  forty  yards, 
the  stalk  might  be  Jive  or  six  inches  tally  and  bearing  four  pickles 
and  a  deaf  one ;  and  after  crossing  the  ridge,  ana  on  the  rich 
and  naturally  sheltered  and  sunny  side  of  the  Inch,  the  crop  was 
of  the  usual  unenclosed  standard — namely,  15  or  16  inches  high, 
but  not  more;  slender,  yet  not  close,  and  no  way  inclined  to 
lodge. 

The  light-house  is  on  a  point  projecting  a  quarter  of  a  mile 
farther  into  the  sea,  which  surrounds  it  on  three  sides,  and,  conse- 
quently, it  would  naturally  be  colder  to  a  very  great  extent ;  but 
its  grounds  have  been  enclosed,  and  so  sheltered  by  a  wall,  per 
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6  feet  high.  What  Is  the  consequence  ?  Upon  this  spoty  so  much 
nearer  to  the  sea,  and  liable  to  be  lashed  by  its  spray,  the  oats 
were  close  and  luxuriant,  and  4  or  5  feet  high  !  but  quite  upright, 
and  the  stalks  heaving  in  the  gentlest  breeze  possible,  and  seem- 
ingly whispering  of  the  benefits  of  shelter.  The  turnips  farther  in 
were  luxuriant,  and  without  a  stunted  leaf  or  a  yellow  tip  on  any 
of  their  leaves  ;  and  the  potatoes  matched  both.  All  was  warmth 
and  luxuriance.  The  spot  is  in  fact  protruded  into  the  German 
Ocean  about  a  quarter  of  a  mile  farther  than  any  spot  in  its 
neighbourhood,  but  the  crops  show  no  sense  of  this ;  and  it  is  quite 
clear  that  you  might  push  them  all  the  way  to  Norway,  right  in 
the  eye  of  the  east  wind,  and,  if  the  space  were  sheltered  as  this 
little  tongue  is,  they  would  not  care.  Need  I  contrast  the  profit 
of  these  two  species  of  culture  ?  The  unsheltered  spot  would  not 
return  the  seed.  The  crop  would  not,  in  all  probability,  be  cut. 
The  field,  so  far,  had  better  not  been  cultivated;  for  the  labour  and 
manure,  as  well  as  the  seed,  were  wholly  wasted,  as  well  as  the 
soil,  every  way  valuable  in  a  country  like  this.  On  the  other  hand, 
the  sheltered  spot  was  producing  a  rich  return^  and  this  when^  but 
for  the  shelter y  nothing  whatever  would  have  grown. 

Go  inland  even  a  great  way  in  this  county,  and  there  is  no  crop 
like  this.  And  why  ?  Because  there  is  no  shelter  like  this.  It  beats 
even  the  crops  in  the  alluvial  hollows  along  the  banks  of  the  river. 

I  need  not  mention  "  the  Hills  of  Foudlin,"  in  the  very  centre 
of  the  county,  producing  only  the  roughest  pasture,  in  the  imme^ 
diate  vicinity  of  the  rich^  because  the  sheltered^  Vale  of  Fyvie.  These 
hills  might  be  made  as  rich,  for  they  are  comparatively  level — a 
valuable  but  neglected  table-land,  with  occasionally  the  most 
romantic  hollows.  All  along  the  road  to  Ellon,  Peterhead,  &c., 
the  land,  though  low,  is  watery  and  mossy  and  cold,  and  the 
trees  and  crops  stunted :  for  the  same  reason — there  is  no  shelter. 
Were  a  belt  of  wood  judiciously  placed  so  as  to  exclude  the  east 
wind,  and  making  it  worth  while  to  drain  and  cultivate  the  land, 
the  vicinity  of  the  sea  would  not  be  felt  by  the  crops ;  the  exposure 
to  the  east  would  not  be  felt;  there  would  be  comparatively  little 
rain,  because  there  would  be  no  swamps  to  load  the  air  with 
vapour ;  the  sun  would  not  be  impeded  in  its  passage  to  the  earth 
by  that  vapour,  nor  its  efi^ects  averted  by  a  scourging  wind.  Yet, 
even  in  the  neighbourhood  of  Ellon,  a  low-lying  and  fertile  spot, 
there  is  no  shelter  deserving  the  name:  all  is  left  to  nature,  and  it 
punishes  them  accordingly.  The  Romans  would  be  surprised  to 
nnd  the  Ithuna  (Ythan)  as  bare  as  when  they  crossed  it  nearly  two 
thousand  years  ago,  and  the  people  not  much  more  informed  in 
agriculture. 

A  casual  traveller  riding  over  the  western  parts  of  Ireland,  and 
who  certainly  has  never  heard  of  these  Essays  on  Shelter,  yet 
yields  the  following  unexpected  testimony  in  its  favour : — 
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On  Uie  ro»d  from  Cork  to  Bantr7,'(s&78  Mr  Thackeray,)  the  character  of  the  land- 
•eape  is,  for  the  most  part,  bare  and  sad,  except  here  and  there  in  the  neighbourhood 
of  tiie  towns,  where  the  people  have  taken  a  fancy  to  plant,  and  where  nature  has 
helped  them,  as  it  almost  always  will  in  this  country.  Ifweiaw  afield  with  a  good 
hedge  to  U,  tre  vere  sure  to  see  a  good  crop  inside  ;  but  man^  afield  vas  there  th<U  had 
neither  hedge  nor  crop.— {Sketch-Book  of  Ireland,  1843.) 

We  might  here  exclaim,  Was  there  ever  a  people  so  infatuated ! 
Heaven  gives  soil  and  climate,  but,  in  order  to  give  people  some- 
thing to  do,  leaves-  them  to  enclose  and  cultivate  the  land  to  their 
taste,  just  as  it  does  to  dress  themselves ;  and  they  go  in  rags 
themselves,  and  leave  the  land  naked.  But  this  is  not  the  fault  of 
the  people  of  Ireland,  but  of  the  landlords — or,  shall  we  say  it  ? — of 
the  Government.  The  people  have,  for  the  most  part,  no  leases ;  no 
assurance,  therefore,  of  reaping  the  fruits  of  their  toil,  but  the 
contrary  ;  and,  in  such  circumstances,  no  man  can  be  expected  to 
toil.  Even  the  example  of  Scotland,  in  their  very  midst,  has  not 
taught  the  landlords  or  the  Government  better.  But  the  destruc- 
tion that  has  fallen  upon  so  many  may.  Even  Scotland^  with  all 
its  industry  and  intelligence,  has  yet  failed  to  see  the  value  of 
shelter  on  a  large  scale.  It  has  made  efforts  in  clumps,  and  in 
patches  here  and  there,  but  has  not  as  yet  risen  to  the  idea  of  a 
comprehensive  system.  I  do  not  call  this  a  fault — it  is  a  temporary 
misfortune ;  the  idea  has  not  yet  been  sufficiently  impressed  ;  and 
the  theory  is  even  repressed  by  the  fact,  that  trivial  patches  of 
shelter  hardly  do  any  good.  Surely,  however,  even  the  few  facts 
I  have  adduced  are  important,  and  lead  to  the  most  important 
conclusions;  namely,  that  vrith  shelter  we  may  almost  do  all  things — 
without  it,  scarcelv  anything ;  for  without  a  proper  climate,  (which, 
in  this  country,  sfielter  alone  can  give  in  nine  cases  oUt  of  ten,) 
all  efforts  to  raise  a  crop,  whether  of  wood  or  of  vegetation  of  any 
description,  is  wholly  useless — while  toith  shelter,  and,  I  need  not 
add,  draining  and  manure,  the  bleakest  spot  is  made  warm,  and 
the  desert  to  blossom  like  the  rose. 

In  short,  by  judicious  shelter  on  a  large  scale  toe  should  he 
manufactwring  climoAe  on  a  national  principle  ; — by  following  it  on 
a  small  scale,  we  are  sticking  to  the  cottier  principle  ;  and  that  may 
be  said  generally  to  be  only  exceptional  in  any  matter. 

To  come  closer:  What  are  even  the  houses  we  live  in  but  shelters  f 
What  the  clothes  we  wear  but  shelters  f  In  sheltering  the 
country,  we  are  only  suitably  clothifiy  it ;  in  providing,  in  addition, 
retreats  for  the  animals  we  wish  to  rear,  we  are  housina  it.  So 
far  as  we  leave  the  country  unsheltered,  undrained,  and  unculti- 
vated, we  are  leaving  it  in  a  state  of  nature  and  barbarism.  We 
might  as  well  leave  ourselves  in  the  same  condition  as  the  country 
that  has  been  given  us  to  live  in  and  enjoy. 

But  many  will  say,  that  though  the  benefit  of  shelter  is  under- 
stood, and  even  its  necessity  in  som^e  cases  is  understood,  yet 
cannot  be  afforded — the  expense  is  too  great. 


172     SHELTEE  A  NECESSARY  PRELIMINARY  TO  IMPROVEMENT, 

In  answer  to  this,  I  might  say  at  once,  that  no  expense  we  can 
be  put  to  in  sheltering  and  cultivating  even  Scotland,  can  equal 
the  expense  that  has  been  necessary  to  bring  even  into  light  the 
most  beautiful  result  of  industry  known  to  us — and  that  is  Holland. 
But  if  the  expense  I  propose  is  supposed  to  be  anything  rendering 
the  returns  from  it  doubtful  even  for  a  moment,  then  my  principles 
are  not  understood,  and  the  loss  accruing  from  not  following  them 
is  not  seen. 

It  does  seem  as  if  the  masses  of  snow  that  used  to  fall  in  such 

{>rofusion,  and  bury  the  whole  land  for  months,  and  so  render  the 
ives  of  sheep,  in  particular,  in  the  last  degree  precarious,  both 
from  its  falling  so  heavily  and  lying  so  long,  do  not  now  fall. 
This  must  arise,  as  has  been  already  hinted,  from  less  water 
stagnating  on  the  land,  causing  less  vapour  to  rise,  and  giving, 
therefore,  less  to  fall  in  rain  or  snow. 

Of  this,  the  following  would  seem  the  principles:  Water 
evaporates  much  more  rapidly  from  a  shallow  vessel  than  from  a 
deep  one,  its  temperature  being  so  much  more  easily  altered ;  it 
evaporates  more  rapidly  still  from  a  merely  wetted  surface.  More 
vapour  would,  therefore,  unquestionably  rise  from  a  wet  field  or 
undrained  mountain-side  than  either  from  a  lake,  a  river,  or  the 
sea ;  and  into  one  or  other  of  these  the  whole  rain  that  falls  is 
now  conveyed  as  speedily  as  possible — the  area  of  lakes  them- 
selves being  also  every  day  suffering  diminution.  I  would  thus 
account  for  less  vapour  rising,  and  consequently  less  snow  or  rain 
falling. 

Still,  no  doubt,  iti  the  hill  countries  there  is  much  more  both  of 
snow  and  rain,  and  more  of  suffering  from  both,  than  the  inhabit- 
ants of  towns  can  conceive ;  and  the  enemy  of  animal  life  yet 
more  formidable  than  either  rain  or  snow — I  mean  the  east  wind — • 
is  wholly  unobserved.  This  last  alone  must  ever  point  to  the 
necessity  of  shelter  for  itself ;  but  it  is  almost  more  important 
still,  from  the  fact,  that  rendering  land  more  valuable  by  the  power 
of  occupancy  it  gives,  it  leads  to  more  anxiety  in  cultivating  and 
draining.  For  the  vapour  that  still  rises,  the  hills,  as  every  one 
knows,  from  being  hign  and  cold,  in  consequence  of  exposure  to 
every  wind,  and  no  reverberation  or  retention  of  heat,  condense 
the  vapours  over  them,  and  cause  them  to  fall  in  snow  or  rain.  If 
these  nills  are  allowed  to  continue  cold,  and  the  snow  or  rain  falling 
upon  them  to  lie  upon  them,  there  must  be  a  long-continued 
action  and  reaction  of  cold,  or  long  periods  of  what  is  called 
"  settled  storm." 

The  care  of  these  hills,  therefore,  is  not  less  important  than  the 
care  of  more  valuable  ground;  for,  in  their  natural  state,  they 
are  natural  refrigerators  to  their  extent ;  natural  producers  of  cold 
to  whole  districts. 

It  will  be  remembered,  therefore,  that  I  recommended  running 
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belts  of  plantation  round  even  pinnacled  hills,  at  such  distance  from 
one  another  as  that  the  one  belt  should  shelter  the  space  between 
it  and  the  next.  This  was  both  to  warm  the  hill  and  produce 
pasture.  I  also  recommended  ^'  letting  out,"  and  running  off,  all 
these  collections  of  water  so  frequent  on  the  faces  of  hills,  if  only 
to  extend  the  pastures  and  render  them  more  sound.  It  is  now 
obvious  that  the  combined  operations  of  ahdtermgy  and  thus,  as  it 
were,  draimiiig  the  hills,  would  both  make  them  warmer  by 
allowing  the  sun^s  heat  to  take  effect,  and  less  productive  of 
vapour,  by  running  the  water  off. 

I  should  be  accused  of  becoming  imaginative  were  I  to  recall^ 
in  a  condensed  form,  all  that  I  have  said  of  scarifying  rough 
spots  even  in  the  hills,  to  render  finer  the  pasture ;  of  paiiiaUy 
Tnanuring^  to  render  it  more  abundant ;  of  sowing  crops,  for  tlie 
'use  of  cattle  or  for  ga/me^  to  feed  the  first  more  abundantly,  and 
to  keep  the  other  to  their  proper  quarters.  Yet,  at  any  risk,  I 
must  recall  these  suggestions,  for  their  effects  would  be  of  the 
utmost  value.  They  would  not  only  increase  incredibly  the* 
pasture  of  the  hills,  and  their  power  of  sustaining  cattle,  sheep, 
and  game,  and  of  sustaining  them  not  only  more  abundantly,  but 
in  perfect  comfort ;  but  they  would  tend  amazingly  to  improve 
the  climate  of  the  country  in  general ;  and  until  they  shall  be 
thus  improved,  we  are  decidedly,  and  almost  shamefully,  neglecting 
the  country  that  has  been  given  to  us. 

Many  can  yet  remember  since,  on  cultivating  a  farm,  (as  cultiva- 
tion then  went,)  every  earthfast  stone,  every  trifling  swamp,  and 
even  every  trivial  mound  of  shingle  or  accidental  rickle  of  stones, 
was  passed  by,  and  baulks,  as  they  were  called,  formed,  or  per- 
mitted to  remain,  without  end.  Perhaps  there  was  then  no  encou- 
ragement to  act  otherwise.  So  different  has  the  system  been,  for 
DOW  many  years,  that  farms,  about  sixty  years  ago  considered 
arable  to  the  extent  of  only  250  acres,  are  now,  without  any 
change  in  the  boundaries,  arable  to  the  extent  of  1000  acres, 
being  aU  arable.  What  is  a  hill  or  a  mountain,  but  a  more  ele- 
vated portion  of  the  general  land  ?  Its  capabilities,  therefore, 
should  be  looked  at  as  carefully  as  the  capabilities  of  the  plain ; 
and  if,  by  a  little  attention,  these  can  be  rendered  productive  of 
shelter  and  food  for  animals,  and  through  them  for  man,  an  acces- 
sion is  not  only  made  to  the  nation's  wealth,  but,  in  pursuing  that, 
to  its  comfort  and  its  beauty. 

Many  table-lands  at  present  of  little  value,  and  the  lower 
ranges,  in  particular,  of  many  of  our  hills,  might,  in  this  way,  not 
only  be  turned  into  national  beauties  in  place  of  deformities,  but 
also  into  national  blessings,  from  the  scope  they  would  give  for 
labour,  and  afterwards  space  for  residence. 

I  would  not,  of  course,  advise  burning  and  trenching  all  the 
hills  in  the  Highlands,  nor  even  going  far  up,  perhaps,  on  th( 
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of  the  Lowlands.  I  would  trench  only  where  there  was  a  cer- 
tainty that,  from  the  soil  and  climate  as  created,  an  adequate  crop 
would  grow ;  but  I  am  quite  certain  that  this  would  happen  in 
many  thousand  instances  where  it  is  not  at  present  suspected,  and 
that  the  idea,  once  followed,  would  rapidly  gain  ground. 

As  instances,  I  have  already  adverted  to  the  hills  of  Foudlin  in 
Aberdeenshire,  as  naturally  improvable,  though  at  present  of  little 
value. 

The  Soutra  Hills,  in  Mid-Lothian,  are  not  only  at  present  of  little 
comparative  value,  but  in  winter  are  dangerous  to  travellers,  from 
their  cold  and  drifts.  Yet  were  the  table-land  of  the  Soutras 
sheltered^  and  advantage  taken  of  the  many  romantic  sites,  to  build 
summer  residences,  also  duly  sheltered,  they  might  form  the  most 
valuable  and  romantic  spot  almost  in  the  kingdom,  for  they  are 
crossed  by  an  excellent  road,  and  must,  in  the  summer,  be  exceed- 
ingly healthful.  But  we  go  to  wander  among  the  chalets  of 
Switzerland  instead  of  forming  them  at  home — though  here,  and 
In  many  other  places,  we  might  have  spots  as  romantic  as  any 
that  Switzerland  can  show. 

For  this,  I  believe,  it  would  not  be  necessary  that  persons  of 
fortune  and  fashion  should  be  seduced  to  these  wilds.  We  have 
only  to  lay  down  something  of  a  plan,  and  give  poor  and  indus- 
trious cultivators  an  interest  to  cultivate  and  embellish,  even  in 
their  humble  way,  and  the  thing  would  be  done ;  for  persons  in 
quest  of  health  or  pleasure  would  follow,  and  so  increase  the 
embellishments;  though,  if  they  could  be  induced  to  go,  in  the 
first  instance,  the  improvement  would  be  more  striking. 

But  these  are  merely  hints  to  induce  landlords  to  think ;  that  is, 
landlords  having  spots  at  present  peculiarly  useless,  but  with 
capabilities  of  improvement  in  them,  from  the  system  I  propose. 

As  to  the  country  in  general,  I  consider  myself  entitled  to  say, 
that  all  farmers  who  have  ever  turned  their  thoughts  to  the  sub* 
ject  admit  the  importance  of  shelter  both  to  crops  and  cattle ;  and 
lament  the  misery  of  its  absence.  To  the  unthinking^  this  and 
any  other  miseries  conceivable,  that  have  been  customary,  appear 
to  be  also  necessary. 

There  is  certainly  this  substantial  difiiculty,  as  the  fanner  is 
concerned — namely,  that  few  farmers  can,  in  the  course  of  a  lease, 
expect  to  reap  much  of  the  benefits  of  any  shelter  that  may  be 
begun  to  be  created  during  its  currency.  But  it  does  not  seem 
necessary  to  calculate  that  the  farmer's  possession  must  always 
end  with  his  lease.  There  have  been,  and  there  are,  instances  on 
many  estates,  of  the  names  of  farmers  remaining  connected  with 
possessions,  while  those  of  the  landlords'  have  changed  again  and 
again  ;  and  true  farmers  should  reason  difierently  as  to  such  an 
improvement  as  shelter.  They  should  refuse  to  waste  their  time 
ana  toilj  and  money  and  manure^  in  cropping  spots  in  which  crops 
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can  never  grow  to  perfection^  and  require  shelter  for  their  crops  and 
cattley  as  decidedly  as  they  now  require  suitable  shelter  for  them" 
selves  ;  and  more,  the  landlord shoutd  as  decidedly  insist  upon  giving 
shelter  to  crops  and  cattle  as  he  does  on  giving  suitable  sJieher  to  the 
tenant  himself  satisfied  thai  he  will  be  as  certainly  paid  for  it. 

It  will  be  remembered  that  I  do  not  require  shelter  everywhere^ 
for  it  is  not  needed  everywhere.  I  do  not  require  that  the  country 
should  be  covered  over  with  paddocks^  any  more  than  with  five- 
acre  farms.  On  the  contrary,  I  war  against  all  waste  of  the  land 
in  unnecessary  plantations  or  hedges,  or  unnecessary  erections  of 
any  kind.  I  propose  no  unnecessaiy  woods.  I  would  not  have 
wood  a  crop  at  all,  but  the  nurse  of  crops.  I  would  even  have 
the  belts  which  I  propose,  so  formed  as  that,  while  protecting  the 
fields  and  pastures,  they  might  themselves,  in  due  time,  be^o^ 
turable  ;  and  never  placed  but  where  efficient^  nor  occupying  one  foot 
of  land  more  than  necessary.     I  hope  this  will  be  remembered. 

Irelandj  however  hitherto  miserably  neglected,  as  a  whole 
seems  to  have  been  formed  by  nature  on  its  most  beautiful  model; 
for  its  east  coast,  in  many  long  ranges,  particularly  towards  the 
south,  supplies,  in  hills  of  the  greatest  beauty,  natural  barriers 
against  the  wind ;  and  that,  if  in  the  slightest  degree  artificially 
assisted,  would  place  its  rich  interior  basin  in  a  perpetual  calm. 
But  even  these  require  a  degree  of  aid. 

Scotland  has  not  been  so  happily  formed.  Its  east  coast  is  in 
general  high  enough  with  reference  to  the  sea,  did  the  land  sink 
behind  it ;  but  this  it  seldom  does.  On  the  contrary,  it  is  often, 
though  high  on  the  coast,  yet  higher  in  the  interior ;  or,  it  is  low 
on  the  coast,  and  offering  a  continuous  sweep  to  the  winds  inland. 

When  high,  and  rising  higher,  it  must  begin  its  shelter  at  the 
coast,  and  repeat  it  at  proper  intervals,  till  it  has  reached  the 
highest  ground.  Then  a  shelter  placed  on  that  ground  will  shel- 
ter inward,  it  may  be  for  miles.  This  is  my  plan, — not  to  have  a 
plantation  surrounding  every  field,  nor,  it  may  be,  round  every 
estate ;  but  by  a  shelter  at  the  opening  of  a  valley ^  to  protect  the 
entire  valley  ;  and  by  a  shelter  erected  on  an  advantageous  height^ 
to  shelter  as  far  as  possible  into  the  hollows. 

This  has  not  been  the  principle  followed  hitherto.  On  the  con- 
trary, the  height  has  been  considered  a  sufficient  shelter  of  itself ; 
whereas  it  depends  entirely  upon  its  form  whether  it  is  any  shelter 
whatever.  If  at  all  rounded^  the  cold  wind  or  the  snow  curls  over 
it,  and  it  does  not  in  the  slightest  degree  protect  anything  within 
it.  But  a  very  trivial  addition  of  a  proper  form — a  dike  with  a 
coping  properly  sloped,  and  above  all,  a  belt  of  tall  trees — must,  it 
is  obvious,  throw  the  gale  wp,  at  an  angle  proportioned  to  the  depth 
from  which  it  comes j  and,  as  I  have  said,  protect  inwards  for  very 
many  miles.  A  country  continuously  protected  in  this  manner^ 
against  an  injurious  wind,  must  be  singularly  benefited.     To  give 
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an  idea  of  it,  we  have  only  to  think  of  the  calm  created  behind  a 
continuous  wood.  The  great  wall  of  China  was  never  bo  useful 
against  invaders,  as  would  be  such  a  shelter  to  Scotland  a^inst 
the  invasion  of  the  east  wind.  I  consequently  think  we  should 
never  want  work  for  our  poor,  while  such  a  work  remains  to  be 
done. 

At  least  the  poor  might  be  so  employed,  or  in  ameliorating  the 
country  generally,  at  moderate  wages,  with  the  greatest  benefit 
to  themselves  and  the  country  ;  and  I  do  not  think  that  the  rights 
of  property  would  be  infringed  by  ruling^  that  wherever  needful 
shelter  remains  to  be  raised,  or  where  there  are  large  or  even 
small  tracts  of  country  to  reclaim,  of  moor  or  moss,  or  unsheltered 
hill  or  dell,  the  owners  should  do  what  is  proper  for  their  improve- 
ment, being  assisted  by  loans  if  necessary ;  or  resign  the  land  to 
others,  or  the  State,  at  its  existing  value,  so  that  the  improvement 
of  the  country  might  proceed. 

Again,  at  present  many  noblemen  pay  heavily  to  their  farmers 
for  the  trespasses  of  their  deer,  and  even  of  other  game.  Suppose 
all  parties  to  be  satisfied  by  those  payments,  would  not  there  be  a 
gain  in  all  directions,  by  the  nobleman  duly  sheltering  his  hills, 
and  taking  advantage  of  any  favourable  spots  to  raise  clover, 
barley,  or  whatever  the  game  might  like,  within  their  own  domains  ? 
I  surely  think  so. 

And  there  can  be  no  doubt  that,  by  sheltering  the  hills,  remov- 
ing superfluous  water,  clearing  the  course  of  mountain  brooks,  so  as 
to  avert  those  stops  and  gatherings  of  water  in  the  case  of  thaws,  by 
which  so  many  sheep  are  often  destroyed,  and  adopting  the  other 
particulars  of  "  hill-culture^^'*  so  earnestly  recommended  in  these 
papers,  an  immense  addition  could  be  made  to  the  pastures  for 
sheep  and  cattle ;  an  immense  addition  to  their  comfort,  and 
consequently  to  their  health  and  growth ;  great  power  created 
of  preserving  the  young  of  sheep  in  spring,  and  the  old  in  winter, 
by  averting  the  consequences  of  casual  colds,  of  heavy  falls  of 
snow,  and,  as  just  above  mentioned,  of  sudden  thaws.  The  very 
heavy  percentage  of  young  sheep  that  die,  and  of  the  old  that 
ire  destroyed,  and  both  from  disregard  of  the  very  trivial  appli- 
ances so  necessary  to  their  preservation,  and  so  sure  to  preserve 
.hem,  are  sad  evidences  of  apathy. 

Nor  is  shelter  for  cattle  less  necessary  in  the  low  lands  than  in 
'he  high ;  nor  would  it  be  less  profitable.  I  therefore  conceive  it 
ndispensable  that  both  landlords  and  farmers  should  take  up  this 
subject,  if  we  would  either  cultivate  or  pasture  with  profit ;  or, 
vhat  is  now  of  the  utmost  importance,  compete  with  foreignera  in 
^'ther, 
"^f^^re  1^   »nr  her  point  connected  with  the  care  of  both  sheep 
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foreign  competition,  with  which  shelter  also  materially  connects 
itself. 

I  am  not  sure  that  our  farmers  have  studied  with  as  much 
care  as  foreign  farmers,  particularly  Dutch  farmers,  the  grasses 
and  other  substances  capable  of  jielding  the  best  flesh  and  milk. 
I  believe  no  grass  seeds  are  allowed  to  enter  the  Dutch  market  that 
have  not  been  regularly  inspected  by  a  faithful  oflScer,  both  as  to 
their  being  of  the  kinds  approved,  and  perfect  in  their  kind ;  and 
I  think  this  a  very  rational  regulation. 

Suppose  this  to  be  done  here,  I  believe  we  almost  alone  in 
Europe  have  the  soil  proper  to  produce  sweet  grass  for  cattle,  and 
capable  of  giving  their  flesh  the  due  consistency ;  and  we  have 
confessedly  outstript  all  others  in  the  abundance  and  quaUty  of  our 
winter  food. 

Our  meat,  therefore,  is  not  only  excellent  in  quality,  but  may 
be,  if  we  choose  it,  excellently  mixed.  We  lie  under  no  necessity 
of  having  meat  exsiccated  by  the  hunger  of  winter,  and  rendered 
mcapable  of  again  mixing  with  the  fat  produced  by  the  abundance 
of  summer,  as  is  the  case  in  most  pasture  countries.  The  elements 
of  an  agreeable  and  nutritive  article  are  so  finely  blended  in  our 
choicer  specimens,  as  to  render  the  produce  of  our  native  herds 
and  flocks  the  envy  of  any  other  country  with  which  we  are 
acquainted ;  and  this  excellence  might  be  general ;  and  now  is  the 
time  when  it  is  at  once  easy  and  necessary  for  us  to  outstrip  the 
world. 

To  continue  this :  We  no  longer  require  to  send  our  sheep  and 
cattle  to  market  by  long  journeys  on  foot,  wasting  in  those  jour- 
neys all  that  had  made  them  valuable,  and  almost  rendering  them 
incapable  of  restoration,  by  so  completely  separating  the  fat  from 
the  lean  by  fatigue ;  we  no  longer  require  to  have  them  sickened 
and  knocked  about  in  long  voyages  under  adverse  winds ;  we  can 
send  them  by  steam-ships,  with  no  injury  from  the  rolling  of  the 
vessel,  and  no  longer  fast  than  is  necessary  to  prepare  them  n>r  their 
doom,  or  by  the  railway,  without  either  fasting  or  fatigue.  There- 
fore the  steam-ship  or  the  rail  is  all  that  is  necessary  for  us  to  desire 
to  see  extended  to  the  neighbourhood  of  our  pastures,  so  far  as 
carriage  is  concerned  ;  but  it  is  very  necessary  to  have  these  ;  and 
landlords,  instead  of  demanding  value  for  their  land  from  railway 
companies,  and  extravagant  value  too,  should,  upon  this  and  every 
account,  rather  encourage  the  advent  of  the  railroad  hy  every  means 
in  their  power. 

Through  the  railroad  and  the  steam-boat  we  can  also  send  dead 
meat  to  market,  and,  sending  the  more  valuable  parts  to  the 
towns,  can  leave  the  less  valuable  in  the  country,  to  find  a  com- 
paratively better  market  there,  and  add  much  at  the  same  time  to 
the  abundance  of  the  country.  But  if  we  would  render  our  pro- 
duce universally  excellent  and  abundant,  we  must  shelter  our 
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turesj  and,  as  I  have  farther  ventured  to  term  it,  hatise  them^  bo  far 
as  they  are  intended  iov  finishing  feeding  ffi^ounda.  The  meat  can- 
not be  excellent^  nor  prodiLced  in  proper  quantity y  nor  withprofitabU 
rapidity y  when  the  animal  is  fatigued  in  seeking  its  food;  or 
when  it  is  interrupted  in  its  feeding ;  or  when  it  is  shrunk  and 
attenuated  by  starving  winds  and  wet.  The  shortest  period  of 
either  of  these  disadvantages  tells.  To  the  full  and  proper  and 
profitable  development  of  animals  of  every  species,  comfort  is 
requisite^  as  w6ll  as  fulness  of  food :  a  full  and  proper  development 
01  the  animals  upon  wholesome  principles  is  necessary  to  our  pre- 
serving the  market  for  their  flesh  ;  ana  comfort  cannot  be  enjoyed 
as  a  general  thing,  in  any  pasture  of  this  country^  in  its  natural 
state. 

For  all  these  reasons — and  they  are  certainly  numerous,  and 
upon  due  consideration  must,  I  think,  be  found  to  be  of  great 
weight — I  cannot  but  again  recommend  shelter ^  as  a  general  thing, 
for  the  improvement  of  the  pastures  and  the  comfort  of  the 
cattle ;  but  in  the  final  feeding-grounds,  I  must  suggest  housing 
also — that  is,  sheds  into  which  the  cattle  may  retire  in  heat  or 
cold,  or  merely  at  their  own  pleasure  for  rest ;  for  I  think  the 
resting  on  a  damp  or  frozen  bed  must  be  as  dangerous  to  an 
animal  as  to  man. 

I  would  combine  with  this  comfort,  various  feeding ^  for  the 
express  purpose  of  mixing  the  meat^  and  rendering  it  valuable  in 
fat  as  well  as  in  the  flesh,  and  even  pleasing  to  the  eye. 

For  example, — sheep  fed  exclusively  upon  turnips,  or  even 
upon  turnips  with  the  option  of  straw,  do  not  always  prosper — do 
not  even  live.  The  straw,  unless  very  excellent,  is  not  inviting  ; 
perhaps  even  if  excellent,  it  is  not.  The  sheep,  therefore,  do  not 
mix  their  food  sufiiciently,  either  to  mix  the  meat,  or  even  to 
preserve  health,  when  straw  alone  is  added.  A  gentleman  of 
great  experience  has  mentioned,  that  upon  turnips  and  straw 
alone  he  found  his  sheep  dying  to  the  extent  of  two  or  three 
>week  in  not  a  large  flock :  he  gave  them  the  option  of  some  bean- 
meal,  and  they  not  only  became  healthy,  but  in  the  end  produced 
ft  far  finer  article  than  they  ever  did,  or  could  have  done,  upon 
t"rnips  and  straw  alone. 

Again,  on  putting  animals  to  grass,  they  uniformly  go  back 
•••stead  of  progressing,  for  a  month  at  least,  which  is  a  serious 
drawback.  It  of  course  proceeds  from  the  entire  change  of  food  ; 
nerefore  gii  ^  ^^I'^^^ils,  put  upon  grass  for  the  purpose  of  being 
ed,  a  Tfv^iYfi..  ..  ^^ler  foods  in  the  sheds  which  1  have  suggested, 
kttd  it,  „  -  -  ity  as  to  avert  the  scouring  from  the  grass,  and 
he'  wiL  ,  'y  not  go  back,  but  most  probably  advance  more 
*   /*aiyr  -^^t  only  this,  but  we  shall  produce  a  beautifully 

••*^cf     ^  aing  every  way  desirable  and  valuable,   but 
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Make  this  principle  distinctly  understood,  and  imported  cattle 
will  be  of  no  value  till  finished  in  our  fields  or  houses,  or  finished 
abroad  hy  imitating  us,  and  brought  to  market  with  the  utmost 
care.  As  I  have  said,  I  believe  they  cannot  imitate  us  abroad. 
They  want  the  soil  necessary ;  and,  at  least,  care  on  our  part 
will  increase  the  difficulty  on  theirs,  besides  improving  the  taste 
of  the  country. 

These  feeding-sheds  should  of  course  be  movable,  at  least  the 
upper  parts  of  them;  and  as  the  clap-boards  forming  the  roof 
(their  principal  part)  might  fold  together  by  hinges,  they  might 
be  very  easily  transported,  as  well  as  simple  and  inexpensive  in 
the  firat  instance.  Landlords  might  give  them,  or  at  least  the 
walls  against  which  they  might  be  erected,  as  appendages  of  the 
parks,  and  wood  for  their  construction  generally;  but  the  last 
must  in  general  cost  little.  I  cannot,  however,  but  think  that 
they  should  be  had.  Our  neglect  or  unnatural  treatment  of  ani- 
mals is  at  the  root  of  much  of  the  change  that  seems  to  be  taking 
place  in  their  constitutions.  Must  an  animal  not  be  in  danger  of 
disease  in  the  lungs  that  lies  with  its  brisket  upon  damp  or  frozen 
grass  ? — or  that  breathes  continually  the  air  of  walls  infected  by 
previous  breathing? — that  has  its  head  tied  so  short  that  its  lungs 
must  constantly  rest  in  the  same  spot  till  they  adhere? — and 
which  of  us  would  thrive  on  eternal  draff  and  dreg  ?  And  is  it 
not  a  terrible  waste^  after  bringing  an  animal  to  maturity^  and 
through  a  period  of  four  or  five  years,  to  sell  it  at  last  as  bad 
meat;  learij  unmixed^  and  with  horribly  yellow  or  blackish-blue 
fat  ?  There  should  be  almost  a  penalty  for  such  conduct,  besides  a 
bad  market  and  the  contempt  of  bad  management. 

And,  on  the  whole,  I  would  say  to  landlords^  that,  unless  they 
hasten  to  do  something  for  the  climate  by  sheltering^  their  most 
valuable  grain  crops  will  speedily  be  of  no  value  in  the  market. 
The  produce  of  warmer  climates  will  be  more  perfectly  ripened ; 
it  in  that  state  not  only  absorbs  more  water,  (the  great  gain  of 
the  baker,)  but  it  gives  a  better  bread.  Such  produce  will  there- 
fore be  preferred :  we  shall  lose  the  market  for  cultivation,  and 
must  return  to  pasture ;  and  as  pasture,  uncomhined  with  agricul- 
ture^ will  scarcely  he  worth  following^  the  land  will  become  a 
desert  and  valueless. 

This  has  happened  to  countries  much  more  minutely  cultivated 
than  this.  I  need  only  instance  the  Roman  States;  and  the 
necessity  of  agriculture  and  its  products  to  our  system  of  pasture^ 
(or  rather  of  maintaining  cattle,  for  during  half  the  year  there  is 
no  pasture,)  is  too  obvious  to  require  to  be  more  than  glanced  at ; 
for  without  agriculture  we  should  not  have  sufficient  food  for  half 
the  year,  and  not  the  suitable  food  during  any  part  of  the  year,  as 
I  have  above  shown. 

I  may  be  wrong,  but  I  believe  that  at  this  moment  there  is  not 
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an  ingredient  of  our  economy  so  valuable  as  shelter^  whether  for 
extending  the  products  of  the  country,  animal  or  vegetable,  or 
for  retaining  the  market  for  both. 

In  addition,  it  would  make  the  country  a  universal  garden,^ — 


"  A  scene  of  warmth  and  wealthy  of  verdure,  fruit,  and  flowers.** 

And  so  feeling,  it  is  no  wonder  that  I  so  eagerly  recur  to  it.  Let 
shelter  be  combined  with  draining,  raising  steadings,  &c.,  in  the 
bonds  accepted  by  Government,  in  the  loans  for  improving  estates. 


LIVE  STOCK  IMPORTED,  1842-1860. 

The  following  Table,  made  up  from  the  Official  Returns,  shows 
the  importation  of  live  stock  from  abroad  since  the  passing  of  the 
Act  of  Parliament,  of  date  9th  July  1842,  and  the  progressive 
increase  which  has  taken  place.  There  is  also  added  the  supply 
of  animal  food,  in  the  shape  of  beef,  salted  and  fresh ;  pork,  salted 
and  fresh,  together  with  the  bacon  ham  imported  into  Great 
Britain  from  foreign  countries : — 

Number  of  Cattle^  Sheep ^  and  Swine,  and  the  Hundredweights  of  Beefy  Pork^ 

and  Hams,  imported  since  9th  July  1842. 


Years. 


1842 
184.3 
1844 
1845 

1846  I 

I 

1847 ; 

1848 
1849 
1850 


Oxen 
and  Bulls. 

Cowg, 

3,156 

1,038 

1,114 

368 

3,682 

1,154 

9,743 

6,503 

17,192 

25,349 

27,831 

35,480 

24,590 

22,506 

21,885 

17,920 

26,710 

20,107 

Calves. 


70 

39 

53 

587 

2,503 

12,406 

15,642 

13,646 

19,754 


Sheep  and 
Lambs. 


644 

210 

2,801 

15,848 

91,732 

142,720 

130,583 

128,569 

143,198 


Swine 
and  Pigs. 

Salt  and 

Fresh  Beef, 

Cwta. 

Salt  and 

Fresli  Pork, 

Cwts. 

410 

30,022 

54,164 

361 

60,724 

27,118 

268 

106,768 

30,848 

1590 

87,814 

39,706 

3856 

177,172 

72,789 

1243 

117,694 

235,899 

2129 

121,980 

254,132 

2656 

149,962 

348,275 

7287 

135,414 

336,321 

Hams, 

Cwta. 


520 

448 

36 

54 

2,960 

90,530 

211,316 

384,696 

222,605 


The  duties  charged  are — On  oxen,  20s.  each;  cows,  15s.;  calves,  lOs.;  sheep,  Ss.; 
lamhs,  2s.;  swine,  58.;  pigs,  28:  heef,  salted,  Ss.  per  cwt.;  pork,  Ss.;  hams,  lis,;  beef, 
fresh,  no  duty. 
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THE  IRISH  LAND  QUESTION.* 

The  present  agricultural  condition  of  Ireland  is  one  of  deep 
and  painful  interest, — ^now,  or  never,  is  the  timcJ  for  its  settle- 
ment on  a  solid  and  satisfactory  basis.  The  storm  has  passed 
heavily  over  that  unhappy  land ;  her  emergence  from  the  gloom 
is  even  yet  but  faintly  shadowed  forth  ;  we  long  for  the  dawn  of 
a  brighter  day,  but  the  darkness  appears  pretematurally  prolonged.. 
We  seek  for  the  explanation  of  this  sad  state  of  the  physical  and' 
moral  atmosphere,  but  find  it  so  dense  and  full  of  noisome  vapours^ 
that  we  are  disposed  often  to  believe  it  impenetrable,  until  occasion- 
ally a  bright  ray  pierces  through  the  surrounding  fog,  and  discovers 
a  spot  so  green  and  fresh  as  to  give  us  hope,  and  tempt  us  to  pur- 
sue our  investigations.  We  are  told  that  Ireland  is  in  a  transi- 
tion state ;  that,  whenever  the  change  shall  have  been  accomplished, 
she  win  be  Infinitely  improved  in  her  condition.  Let  us  examine 
succinctly  from  what  she  has  passed,  and  to  what  she  is  expected, 
to  pa^s. 

Twenty  years  ago,  it  was  stated  that  her  chief  want  was  the- 
Introduction  of  British  capital  and  British  enterprise ;  but  capitaL- 
except  in  the  form  of  mortgages  on  encumbered  estates,  was  scarea 
from  her  shores  by  agrarian  murders,  and  British  enterprise  was 
turned  to  channels,  no  matter  how  distant,  where  life  and  property 
were  more  secure.  Yet,  in  a  country  where  there  was  no  poor-law, 
no  assessed  taxes,  light  local  burdens,  and  a  protecting  corn- 
law,  a  potato-fed  and  rapidly-increasing  population,  it  is  not 
wonderful  that  the  competition  for  land  became  excessive.  It  was 
taken  on  any  terms — long  leases,  short  leases,  no  leases  at  all  ^ 
and  accordingly,  from  1830  to  1840,  the  agriculture  of  Ireland 
was  Improving,  and,  but  for  her  sad  social  state,  would  have  pro- 
gresseil  rapidly.  High  rents  were  paid,  and  widened  the  land- 
lords' margin  for  mortgages — an  opportunity  of  which  they  largely 
availed  themselves. 

From  1840  to  1850  Ireland  passed  through  another  stage* 
Poor-laws  were  introduced;  the  corn-laws  were  repealed;  the 
famine  came,  and  by  thousands  and  hundreds  of  thousands  the 
people  perished.  First,  the  labouring  classes  went  down ;  next^ 
the  small  farmers,  then  the  stronff  farmers;  last,  the  gentry. 
The  creditors'*  turn  has  come  now.  Jfever  in  the  history  of  civil- 
ised nations  has  any  people  gone  through  a  more  fiery  ordeal. 

*  The  Irish  Land  Question,  with  Practical  Plant  for  an  improved  Land  Tenure, 
and  a  new  Land  System,  By  Vincent  Scully,  Esq.,  Q.C.  Dablin:  Hodges  & 
Smith,  1851. 

The  Tenure  and  Improtement  of  Land  in  Ireland  considered,  with  reference  to  the 
relation  of  Landlord  and  Tenant,  and  of  Tenant  Right,  By  William  Dwter  Feu- 
6US0N,  and  Andrew  Vance,  Esqrs.,  Barristers-at-Law.  Dablin  :  G.  J.  MiUiken,  185L» 
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The  laws  of  society  were  with  difficulty  kept  together ;  land  be- 
came a  drug  in  the  market ;  fugitives  fled  from  it  with  their  own 
portion,  as  well  as  the  landlord's  share  of  its  produce :  with  the 
opportunities  of  escape  from  them,  the  moral  obligation  of  contracts 
was  burst  asunder,  and  the  flight  of  the  Irish  tenant-farmers  can 
only  be  compared  to  that  of  the  Israelites  from  Egypt.  The  fear- 
ful facts  of  famine  and  flight  are  told  in  the  census  returns :  the 
population  of  Ireland  has  diminished  a  million  and  a  half  from  its 
amount  in  1841,  and  two  millions  and  a  half  from  what  in  an 
ordinary  course  of  prosperity  it  would  have  been:  the  annual 
rental  of  the  country  h$LS  diminished  from  £13,000,000  to  about 
£9,000,000  sterling ;  and  the  selling  price  of  the  fee  of  land  in 
favoured  coimties,  from  twenty-five  to  eighteen  and  fifteen  years' 
purchase,  and  in  counties  not  in  high  repute,  from  twenty  to 
ten  years'  purchase,  and  sometimes  less.  It  is  difficult  to  esti-* 
mate  the  calamity,  which  has  been  unsparing  as  to  rank  and  condi- 
tion. The  peasant  had  died  ofi^;  the  tenant-farmer  was  either  a 
pauper  or  an  emigrant ;  the  landed  gentry  were  sold  out  in  the 
Encumbered  Estates  Court. 

Prior  to  the  Protectorate,  half  of  Connaught,  by  the  plague  and 
many  massacres,  remained  almost  desolate.  Thither  the  Irish 
were  driven  on  a  certain  day  under  the  penalty  of  death  ;  and  Sir 
William  Petty  has  calculated  that  about  580,400  of  the  natives 

?erished,  and  were  wasted  in  eleven  years,  from  October  1641  to 
October  1652,  by  the  sword,  plague,  famine,  hardship,  and  banish- 
ment. The  depopulation  of  the  same  province  by  the  late  famine 
and  emigration  must  exceed  that  fearful  aggregate  of  desolation. 

We  pause  not  to  trace  the  efiect  that  certain  legislative  changes 
may  have  had  in  rendering  the  sufferings  of  the  whole  agricultural 
community  more  intense;  we  have  merely  sketched  an  outline 
of  the  state  through  which  Ireland  has  passed. 

Let  us  now  consider  to  what  she  is  expected  to  pass.  The  very 
great  re-distribution  of  property  conveyed  with  an  indefeasible 
title  and  freed  from  incumbrances,  either  in  the  shape  of  family 
charges,  or  in  that  of  a  superabundant  pauper  population,  is  very 
properly  considered  as  the  narbinger  of  brighter  days  for  Ireland : 
and  the  operation  of  the  Encumbered  Estates  Court,  howevei 
painful  the  process,  is  expected  to  place  the  future  landed  interest! 
of  the  country  in  a  healthy  and  sound  position.  The  whole  system 
of  property  m  Munster  and  Connaught  can  now  be  remodellec 
on  a  sound  foundation,  and  it  is  to  this  point  we  turn  our  view 
and  most  earnestly  and  urgently  invite  f)ublic  attention. 

We  desire  to  impress  upon  the  country  that  the  sale  of  the  fee 
or  the  encumbered  interest — a  matter  already  provided  for  by  th( 
Legislature — does  not  go  far  enough.  The  relation  of  landlord  anc 
tenant  requires,  and,  by  the  rare  combination  of  circumstances  t( 
which  we  have  adverted,  admits  of  readjustment.     Ireland  is  ii 
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such  a  position  that  she  must  have  not  only  new  proprietors,  but 
new  tenant-farmers :  the  vast  importance  of  placing  both  parties 
upon  a  clear,  easily  imderstood,  and  fixed  footing,  cannot  be 
exaggerated. 

&e  short  deed,  sealed  with  the  seal  and  signed  by  two  of  Her 
Majesty'^s  Commissioners  for  the  Sale  of  Encumbered  Estates,  ac- 
companied by  a  little  document  called  an  Injunction,  puts  the  pur* 
chaser  in  possession  of  an  Irish  property.  He  takes  it  in  all 
likelihood  n'om  the  hands  of  a  receiver  of  the  Court  of  Chancery, 
unimproved  and  deteriorated.  The  tenant-farmers  are  few :  those 
who  were  once  solvent  have  been  pauperised  by  the  times ;  or  if 
they  be  supposed  to  be  able  to  pay,  while  they  withhold  the  pay- 
ment of  rents,  they  lie  in  prison  under  what  is  called  an  Attach- 
ment for  contempt  of  court,  in  not  paying  this  rent.  Those  who 
linger  on  are  willing  to  be  bought  out  by  the  price  of  a  passage  to 
America.  The  purchaser  then  has  no  serious  impediment  in  his 
way,  and  has  the  advantage  of  a  fertile  soil  and  cheap  labour.  It 
is  therefore  confidently  anticipated  that  there  needs  but  a  skilful 
reconstruction  of  the  social  agricultural  fabric  to  make  the  whole 
face  of  the  country  flourish  and  prosper.  There  is  hope  for  Ireland 
if  their  critical  state  of  things  be  turned  to  that  advantage  of 
which  it  is  eminently  and  obviously  susceptible. 

Parliamentary  committees  have  inquired  into  the  state  of  the 
relation  of  landlord  and  tenant,  and  nave  accumulated  masses  of 
unmeaning  evidence.  But  they  have  not  discovered  a  panacea 
for  the  diseased  state  of  that  relationship;  they  have  been  met 
by  the  diflSculty  of  established  and  ever-increasing  evils.  By  the 
agency  of  Providence,  and,  it  may  be,  of  man  too,  much  of  the 
diflScmty  has  disappeared.  A  state  of  things  which,  five  years 
ago,  could  not  have  been  anticipated,  has  baffled  all  human  calcu- 
lation or  foresight : 

"  Fame  qaoad  optanti  Dirfiim  promittere  nemo 
Auderet,  yolvenda  dies  en  attulit  ultro." 

Never,  in  our  experience  of  the  subject,  has  there  appeared  to 
us  a  more  fitting  time,  or  a  more  precious  opportunity,  for  the  aid 
of  legislation  in  removing  the  obstacles  which  have  hitherto  im- 
peded, by  legal  restraints,  the  progress  of  agricultural  improvement 
m  Ireland,  and  in  making  the  existing  law  of  landlord  and 
tenant  clear  and  intelligible.  We  have  an  insolvent  code  of  law, 
a  criminal  code  of  law,  a  bankrupt's  code  of  law,  the  advantages 
of  which  are  admitted  and  daily  experienced ;  whilst  we  have  per- 
mitted the  laws  of  landlord  ana  tenant  to  become  so  complex,  so 
obscure,  so  incongruous  and  cumbrous,  that,  whilst  they  hold  out 
bounties  to  evasion,  they  restrict  beyond  all  reasonable  limits  the 
power  of  contract  between  man  and  man.  We  are  not  censors  of 
our  forefathers,  and  of  our  own  generation,  for  the  state  of  confu- 
sion to  which  tney  and  we  have  reduced  this  branch  of  the  I 
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law, — a  pernsal  of  it  shows  tbat  they  have  been  desirous  from 
time  to  time  to  apply  remedies  for  existing  evils. 

Thus,  to  stimulate  the  tenant  to  improve  his  farm,  it  was  neces- 
sary to  confer  on  owners  having  but  limited  interests  leasing 
powers.  Hence  the  statute-book  abounds  with  leasing  powers 
to  tenants  for  life,  tenants  in  tail,  bishops,  beneficed  clergymen, 
corporations  (clerical  and  lay,)  commissioners  of  idiots  and  lunatics ; 
whilst,  with  a  whimsical  inconsistency,  nearly  all  these  powers 
vary  not  only  as  to  farming,  but  to  every  kind  of  lease  for  mines, 
mills,  fisheries,  buildings.  It  is  stated  that  there  are  thirty-four 
statutes  relating  to  the  leasing  powers  of  ecclesiastical  corpora- 
tions ;  six  relating  to  infants,  lunatics,  and  married  women ;  and 
twelve  to  tenants  for  life  and  in  tail — making  a  total  of  fifty  statutes 
upon  this  one  subject. 

Upon  this  point,  though  we  thereby  anticipate  our  general  ob- 
servations on  the  valuable  work  of  the  authors,  we  quote  from 
Messrs  Ferguson  and  Vance. 

The  nature  of  the  proprietor's  leasing  power  must  have  considerable  influence  in 
facilitating  or  impeding  improrements,  for  although  the  small  farmer  may  be  indif- 
ferent to  the  possession  of  a  lease,  yet  few  men  of  capital  will  embark  it  without 
haying  it  secured  to  them  by  a  suitable  tenure  ;  and  many  instances  occur  in  which, 
if  the  proprietor  had  a  power  of  giving  a  sufficient  term,  capital  would  have  been 
expended  most  beneficially  to  the  neighbourhood.  A  case,  mentioned  by  Professor 
Hancock  in  his  yaluable  statistical  papers,  will  illustrate  this  more  clearly  than  we 
can  do.  He  says,  '*  A  capitalist  in  the  north  of  Ireland,  anxious  to  introduce  a  flax- 
mill  in  a  poor  and  populous  district,  adjacent  to  a  turf-bog,  required,  in  all,  fifty 
acres  for  the  mill  site,  labourers'  village,  and  his  residence,  and  fifty  acres  of  bog. 
The  owner,  being  tenant  for  life,  gladly  offered  him  all  the  land  he  required,  at  a 
nominal  rent,  for  the  longest  term  he  could  gran.t,  and  to  renew  every  year  during 
his  life;  but  this  was  found  impracticable,  as  he  could  only  lease  for  thirty-one  years, 
(or  only  three  acres  for  the  mill  site  in  perpetuity,)  and  his  leasing  power  required 
the  reservation  of  the  improved  rent  on  every  renewal,  so  that  on  tho  building  of  the 
mill  the  rent  should  be  increased.  The  mill  was  consequently  not  built ;  and  twenty 
miles  distant,  the  flax-spinner  found  land  on  which  he  could  get  a  perpetuity  interest, 
and  expended  his  capital  in  building  and  machinery,  and  has  since  given  employment 
to  hundreds  of  labourers,  while  the  poor  and  populous  district  is  still  poorer,  and 
more  populous — not  through  the  ignorance  or  perverseness  of  disposition,  but  the 
defective  leasing  power  of  the  proprietor.  The  flax-spinner  knew  his  business  ;  the 
landlord  opposed  no  shortsighted  selflshness  to  the  arrangement ;  the  law  alone  was 
the  impediment.  All  parties  were  injured :  the  poor  deprived  of  employment  in 
building,  spinning,  and  cutting  turf ;  the  landlord  suffered  from  the  poverty  of  Ms 
tenants,  preventing  the  increase  of  his  rent ;  the  mill-owner  had  to  use  English  and 
Scotch  coal,  instead  of  Irish  turf.  It  is  therefore  vain  to  teach  the  people  that  turf 
is  cheaper  than  coals,  if  the  law  will  not  let  mills  be  built  in  turf-bogs.*' 

We  are,  therefore,  led  to  conclude  that  the  question  of  leasing  powers  is  one  that 
imperatively  demands  the  attention  of  Parliament.  The  number  and  variety  of 
enactments  on  this  subject  render  it  impossible  for  any  unprofessional  person  to 
ascertain  the  extent  of  his  dominion  over  his  property.  Valuable  improvements  are 
often  made  on  the  faith  of  leases,  which  are  found  afterwards  not  to  have  been 
warranted  by  the  particular  Act  of  Parliament  under  which  they  profess  to  have  been 
granted;  and  many  proprietors,  anxious  to  improve  their  properties,  are  ignorant  of 
the  means  provided  for  them  by  the  Legislature.  The  simple  remedy  for  this  state  of 
things  would  appear  to  be,  to  consolidate  into  one  general  act  so  many  of  the  provi- 
sions on  this  subject  at  present  scattered  over  the  statute-book,  as  experience  may 
have  proved  to  be  beneficial  to  the  community ;  to  repeal  such  of  them  as  are  unsuited 
to  the  present  condition  of  the  people,  and  to  enact  in  their  stead  such  provisions  as 
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tiie  wisdom  of  the  Legislaiare  may  devise ;  to  giro  greater  uniformity  to  leasing  powers ; 
to  regard  less  the  person  of  the  owner  exercising  the  power^  and  to  regard  more  the 
object  for  which  that  power  should  he  conferred — the  improTement  of  the  soil,  and 
the  welfare  of  the  community;  and  to  recognise  the  principle  that,  if  a  certain  class 
of  land  requires  any  given  term  of  years  to  be  conferred  on  the  occupier,  to  encourage 
bim  in  its  reclamation  or  improvement,  the  leasing  power  should  not  fall  short  of  that 
period,  in  whosoever's  hands  it  may  be  vested  ;  and  that  it  shall  not  be  one  year's 
power  in  the  hands  of  a  rector,  twenty-one  years'  in  the  hands  of  a  bishop,  thirty-one 
years'  in  the  hands  of  a  tenant  for  life,  and  forty-one  years'  in  the  hands  of  a  tenant 
in  tail — due  precaution  being  taken  to  prevent  the  partial  owner  securing  to  himself 
any  undue  advantage,  at  the  expense  of  those  who  may  be  his  successors  in  estate. 

But  the  evil  is  not  confined  to  the  mere  diversity  of  leasing; 
powers :  to  obviate  the  mischief  of  limiting  the  period  to  which 
tenants  for  life,  and  persons  bound  by  settlement,  were  restricted, 
has  long  been  attempted  by  the  insertion  in  settlements  and  family 
deeds  of  powers  to  the  persons  possessed  of  partial  interests  to 
^ant  leases  for  periods  longer  than  those  aUowed  by  the  law. 
But,  though  the  design  was  excellent,  the  object  has  not  been 
satisfactonly  attained.  There  has  always  been  an  impediment, 
arising  from  the  uncertainty  which  attaches  to  all  leases  made 
under  leasing  powers,  either  from  want*  of  title  in  the  party 
granting  the  lease,  or  the  omission  in  the  observance  of  some 
technical  formalities,  which,  according  to  the  strict  construction  of 
courts  of  law,  have  been  held  to  vitiate  or  render  void  the  lease, 
though  both  the  contracting  parties  had  acted  upon  and  considered 
the  instrument  binding. 

It  would  appear  that  in  Scotland,  where  the  laws  of  entail 
have  been  more  stringent  than  in  either  England  or  Ireland,  the 
statutable  leasing  powers  have  been  more  liberal,  "  every  pro- 
prietor of  an  entailed  estate  having,  by  the  provisions  of  the  I9th 
Greo.  III.,  c.  51,  notwithstanding  tne  most  strict  entail  as  regards 
the  granting  of  leases,  the  power  of  making  farming  leases,  for 
the  purposes  of  encouraging  agriculture,  for  thirty-one  years,  at 
the  old  rent,  and  building  leases  on  certain  conditions ;  and  by  a 
later  statute,  (6  &  7  Will.  IV.  c.  42,)  being  enabled  to  lease  lands 
for  twenty-one  years,  at  a  fair  rent,  notwithstanding  its  being 
diminished  from  the  old  rent,  and  building  leases  for  ninetv-nine 
years.  These  have  been  still  more  enlarged  by  the  provisions  of 
the  11  &  12  Vict.,  c.  36,  which  have  given  very  extensive  powers 
of  leasing  to  heirs  of  entail."  The  practical  evils  in  Ireland,  to 
agriculture,  from  the  complex  state  of  the  law  in  this  particular, 
are  obvious,  and  force  themselves  continually  upon  every  person 
connected  with  land  or  law.  The  remedy  suggested  by  the 
writers  from  whom  we  have  last  quoted  appears  very  simple — to 
pass  one  law  with  respect  to  leases,  the  powers  conferred  to  be 
uniform :  for  example,  all  farm  leases  to  have  the  same  duration ; 
and  so  with  respect  to  building  and  other  leases.  But  before  we 
enter  into  more  details,  let  us  first  dispose  of  the  more  general 
consideration  of  the  subject. 
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It  is  not  to  be  wondered  at,  nor  deprecated,  that,  in  a  conntrj 
whose  staple  is  agriculture,  and  whose  agricultural  relation) 
are  so  defective  and  of  so  much  diversity,  the  land  questioi 
should  be  discussed ;  the  wonder  rather  is,  that  the  remedy  hai 
not  been  earlier  attempted.  The  consideration  of  this  subiect 
like  many  others  in  Ireland,  has  been  characterised  too  much  bj 
wild  and  impracticable  views,  too  often  started  by  extravagant  oi 
interested  parties.  If  the  diflSculty  arises  from  the  state  of  th< 
law,  it  is  gratifying  to  find  that  its  professors  investigate  th( 
subject  with  sobriety  of  thought,  moderation  of  view,  and  absenc< 
of  prejudice.  The  first  path  of  safety  comes  from  an  unexpecte< 
quarter.  As  lawyers  are  generally  disposed  to  fight  under  th( 
banner  of  the  old  English  barons — nolumus  leges  AnglioB  mutaHr- 
we  are  gratified  to  find  that  men  of  established  legal  reputatioi 
have  undertaken  the  direction  of  the  necessary  reform  in  thi 
branch  of  the  law.  The  views  of  the  learned  gentlemen  whou 
we  are  about  to  notice  differ  widely.  As  we  have  the  mis 
fortune  to  disagree  with  Mr  Scully,  we  propose  to  consider  hi 
work  first.  It  is  pleasant  to  get  over  opposing  views,  before  wi 
enter  upon  the  comparatively  easy  task  of^expressing  acquiescence 

Mr  Scully's  work  is  principally  valuable  as  the  composition  o 
an  intelligent  and  dispassionate  gentleman  upon  a  subject  deepl; 
affecting  agriculture,  rather  than  as  suggestive  oi  practical  views 
They  have,  however,  the  charm  of  novelty ;  and  the  style  is  nea 
and  succinct,  without  being  meagre,  and  always  perspicuous  an< 
intelligible.  The  author  is  an  extensive  land -proprietor,  and  als< 
one  of  her  Majesty's  counsel.  He  is  deeply  interested  in  thi 
question,  apd  has  the  advantage  of  bringing  professional  know 
ledge  to  its  consideration.  Nevertheless,  his  views  are  not  a  littl< 
startling.  Impressed  with  a  conviction  of  the  complicated  intri 
cacies  and  evils  of  the  present  land  system,  he  prefers  revolutioi 
to  reform :  in  other  words,  he  proposes  the  adoption  of  an  entirel; 
new  land  system,  and  the  creation  of  a  land  tribunal ;  and  give 
the  following  outline  of  his  plan,  "  showing  the  mode  of  its  creation 
its  intended  privileges  ana  advantages,  and  the  machinery  b; 
which  it  may  be  constituted  and  continued."  lie  proposes— 
1,  As  a  matter  of  voluntary  arrangement  between  owner  an( 
occupier,  that  they  should,  by  a  written  proposal,  agree  to  hav 
their  land  brought  under  the  operation  of  a  new  tribunal,  to  b 
called  the  Land  Tribunal.  2,  The  land  tribunal  to  have  a  ma] 
prepared,  and  a  valuation  made,  of  the  land.  3,  The  tribunal  t< 
deposit  in  their  registry-office  their  map  of  the  land,  with  a  judicia 
declaration  of  its  fair  letting  value,  the  names  of  the  owner  an< 
occupying  tenant,  and  the  nature  of  their  respective  interests 
the  lease  and  necessary  evidences  of  the  title  to  be  also  deposited 
4,  The  effects  of  such  deposits — "to  brinff  the  lands  under  th 
operation  of  the  improved  land  tenure,  to  be  for  ever  afterward 
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lield  according  to  that  tenure,  with  its  several  new  incidents;" 
amongst  which  he  enumerates,  summary  power  to  the  landlord,  in 
case  the  rent  agreed  upon  shall  not  have  been  lodged  in  bank  to 
the  credit  of  the  land  tribunal  on  or  before  the  gale-day  fixed  for 
its  payment,  to  resume  immediate  possession  of  the  land,  on 
obtaining  a  certificate  of  the  non-payment  of  rent,  "  but  with 
liberty  for  the  tenant,  within  six  months,  either  to  redeem  his 
interest,  upon  paying  up  the  rent,  with  all  expenses  and  costs,  or 
to  sell  his  interest  to  any  third  party : "  power  to  the  landlord 
'^  to  raise  money,  on  security  of  land  debentures,  to  an  extent  not 
exceeding  ten  years'  purchase  of  the  fixed  rent ;  the  amount  so 
borrowed  to  be  lodgea  to  the  credit  of  the  land  tribunal,  and  to 
be  applied,  either  for  the  landlord's  own  purposes,  or  in  payment 
of  any  charges  afiecting  the  land;"  the  tenant  to  have  ''a 
perpetual  interest,  so  long  as  he  may  continue  to  pay  the  rent 
agreed  upon:  power  to  the  tenant  to  fine  down  his  rent,  at 
a  specified  rate,  such  as  four  per  cent,  or  twenty-five  years' 
purchase: "  power  to  the  tenant,  "  who  may  have  paid  one  moiety 
of  the  sum  required  to  purchase  the  absolute  ownership,  to  raise 
the  remainmg  moiety  upon  the  security  of  land  debentui^s." 
There  are  additional  privileges,  which  Mr  Scully  does  not  consider 
essential  to  the  organisation  of  the  system,  but  which  he  thinks 
mi^ht  be  usefully  annexed.  He  proposes  that  the  governing 
body  shall  be  called  a  Land  Tribunal,  and  he  gives  the  following 
outline  of  its  duties : — 

^^1,  To  prepare  appropriate  forms,  and  make  general  rules,  in 
order  to  regulate  tne  course  of  proceedings;  those  forms  and 
rules  to  be  approved  of  by  the  Privy  Council,  and  afterwards  laid 
before  Parliament,  in  a  manner  similar  to  the  general  rules  made 
by  the  commissioners  under  the  Irish  Encumbered  Estates  Act. 
2,  To  receive  and  examine  each  proposal ;  to  have  a  map  made 
of  the  land,  and  ascertain  its  fair  letting  value ;  to  investigate  the 
title,  and  to  require  that  all  documents,  which  may  be  necessary 
for  bringing  the  land  under  the  operation  of  the  improved  land 
tenure,  shall  be  duly  lodged  in  the  registry-oflSce.  3,  To  receive 
and  pay  over  all  rents ;  to  receive  and  duly  apply  aU  sums  paid 
for  the  purpose  of  fining  down  any  rents ;  to  act  summarily  in 
enforcing  punctual  payment  of  rents,  and  in  compelling  the  obser- 
vance of  all  fair  covenants.  4,  To  issue  land  debentures  in  the 
proper  forms,  and  to  receive  and  duly  apply  all  payments  made 
on  account  of  the  principal  or  interest.  5,  To  examine  any 
application  of  the  registered  tenant  for  the  absolute  sale  of  any 
settled  or  trust  estate ;  to  assent  to  such  absolute  sale,  in  case  it 
shall  be  shown  to  be  for  the  benefit  of  the  parties  interested  in  the 
property ;  to  receive  the  purchase-money  for  any  settled  or  trust 
estate,  and  to  provide  for  the  future  application  or  investment  of 
the  purchase-money,  and  of  the   annual   interests   and   profits, 
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according  to  the  legal  rights,  and  so  as  to  protect  the  interests  of 
all  parties.  6,  To  arrange  for  having  local  land  banks  or  offices 
estaolished,  through  which  all  receipts  and  payments  shall  pass, 
in  connection  with  any  land  held  unaer  the  improved  land  tenure, 
on  account  of  the  reserved  rent,  or  of  the  land  debentures,  or  of 
any  purchase-money  for  the  land." 

The  author  woula  reduce  the  means  of  encumbering  the.  inte- 
rest of  owner  or  occupier  to  a  single  mode — that  of  land  deben- 
tures, to  be  transferable  from  hand  to  hand,  and  negotiable  in 
the  same  way  as  bills  of  exchange  and  promissory  notes,  extending 
•the  principle  of  the  bill  introduced  the  session  before  last  by  Sir 
John  RomiUy.  Mr  Scully  sanguinely  anticipates,  from  the  opera- 
tion of  his  scheme,  nine  direct  and  twenty-five  indirect  benefits. 
These  are,  (as  regards  the  landlord,)  punctuality  in  payment  of 
rent,  with  cheap  and  summary  powers  to  enforce  it ;  the  preven- 
tion of  waste  of  the  land,  and  increased  security  to  him,  according 
as  the  rent  may  be  fined  down  or  purchased  ofi*  by  the  tenant. 
As  regards  the  tenant,  to  him  is  given  the  power  of  purchasing 
^he  fee  in  the  farm,  or  fining  do\vn  the  rent,  and  of  selling  his 
interest.  To  both  parties  the  scheme  proposes  the  facility  of  dis- 
posing of  their  interest  in  the  land  by  a  simple  process,  and  the 
privilege  of  raising  money  at  low  interest  by  means  of  land  deben- 
tures. Money  would  become  as  plenty  as  blackberries  at  Michael- 
^mas:  ^Uand  companies,  land  debenture  companies,  land  invest- 
ment companies,  mutual  land  societies,  and  land  banks,  would 
-spring  up  on  all  sides."  Mr  Scully  also  imagines  a  vivid  picture 
of  the  indirect  blessings  that  will  flow  from  the  adoption  of  the 
improved  system  of  land  tenure,  of  which  these  are  the  smiling 
features — economy  and  industry  will  characterise  the  farmers; 
labour  will  be  in  full  demand ;  the  moor  and  the  mountain  will  be 
'reclaimed ;  each  occupier  will  be  enabled  to  maintain  his  family 
in  comfort;  poor-rates  will  not  only  diminish,  but  disappear, 
*'  like  mists  which  portend  the  day  more  clear  ;^'  "  the  poor-house 
will  be  emptied,  and  their  innocent  prisoners  be  released  from 
those  jails  for  the  unemployed;"  emigration  will  cease;  "the 
Jrishman  will  have  an  interest  to  defend  the  soil  of  Ireland  against 
■ttll  foreign  comers — he  will  no  longer  feel  as  an  alien  in  the  land 
-of  his  birth ;  the  men  of  Ireland  will  become  the  faithful  friends 
and  free  defenders  of  the  empire,  instead  of  remaining  its  heredi- 
tary helots  and  natural  foes ;  and  the  troops  which  garrison  Ireland 
may  be  withdrawn ;  "  absentee  ownership  will  cease  to  be  an  evil, 
and  its  machinery  of  middlemen  and  his  subordinates  will  disappear; 
while,  as  the  result  of  many  other  co-operating  influences,  "  the 
wealth  of  all  classes  will  be  multiplied  manifold,  and  Ireland  will 
become  a  better  customer  for  the  manufactures  of  Britain." 

The  advantages  which  are  thus  imaginatively  foreshadowed,  on 
a  much  more  subdued  scale  might,  indeed,  and  we  hope  will^  fol- 
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low  from  a  good  practical  land  system ;  but  we  demur  to  their 
being  dedacible  from  that  proposed  by  Mr  Scully,  and  we  believe 
that  no  portion  of  the  landed  community  is  prepared  to  adopt  so 
vast  a  cnange  for  so  problematical  a  good.  The  institution  of  a 
new  court  invested  with  very  extensive  jurisdiction,  which  would 
supersede  the  established  legal  institutions  of  the  country,  is  a  step 
that  the  ffenerality  of  reflecting  men  would  pause  at  before  they 
sanctionea.  The  gentry  of  Ireland  would  require  to  see  their  way 
clearly  before  they  submitted  to  a  novel  jurisdiction  with  unlimited 
powers ;  and  the  prospectus  here  submitted  offers  no  sufficient 
mducement.  We  think  they  would  oppose,  in  limine^  a  compul- 
sory valuation  at  which  their  lands  are  thenceforth  and  for  ever  to 
remain. 

There  are  very  serious  difficulties  in  the  way  of  a  public  or 
semi-public  valuation.  On  this  point  Messrs  Ferguson  and  Vance 
observe — "  Everybody  observes  with  astonishment,  when  the  value 
of  land  becomes  the  subject  of  legal  controversy,  how  utterly  dis- 
cordant the  evidence  of  even  the  fairest  and  most  intelligent  sur- 
veyors and  valuators  is  as  to  the  value  of  land  :  one  man  will  fix 
a  value  three  or  four  times  as  great  as  another,  so  that  the  con- 
clusion to  which  every  bystander  is  of  necessity  led  is,  that  the 
result  depends  on  the  accident  of  the  person  chosen  as  umpire.^ 
Under  the  Poor-Law  Act,  "  a  specific  standard  of  value  was  laid 
down  for  the  valuators,  yet  neither  the  valuators  making  the  valu- 
ation, nor  the  guardians  revising  it,  paid  the  least  attention  to  the 
prescribed  standard ;  and,  instead  of  adopting  the  market  and  let- 
ting value  of  the  land,  arbitrarily  assumed  as  their  standard  the 
amount  of  burden  which  a  landlord,  in  their  opinion,  was  morallj 
justified  in  imposing  on  the  tenant :  so  much  for  the  faith  that  is 
to  be  placed  in  a  valuation  by  authority,  when  it  is  to  affect  the 
relative  rights  of  landlord  and  tenant,  even  though  made  by  men 
acting  under  no  strong  motives  to  decide  corruptly."  To  show 
"  what  a  wild  thing  a  valuation  of  rents  by  public  valuation  would 
be,  the  case  of  Bennett  v.  the  Duke  of  Bedford  is  referred  to. 
His  Grace  had  let  a  farm  of  350  acres  to  a  tenant  at  £270  a-year, 
and  an  umpire  awarded  as  compensation  the  sum  of  £6351,  lis.  4d. 
against  the  noble  landlord,"  (p.  357.)  The  prudent  way  is  to 
allow  the  contracting  parties  to  determine  for  themselves  the  value 
of  the  commodity  they  are  dealing  for.  Independently  of  the 
practical  objections,  there  is  a  grave  one  on  principle  to  Mr  Scully's 
plan — the  effect  of  investing  the  tenant  with  a  perpetual  interest 
at  a  fixed  rent,  accompanied  with  a  power  of  gradually  purchasing 
the  fee  in  a  bit  and  bit  way  of  one  year's  rent  at  a  time,  (utterly 
useless  to  the  landlord,)  would  be  another  mode  of  reintroducing  the 
middleman  system  into  Ireland ;  for  as  the  tenant  would  have  the 
power  of  assigning  his  interest  at  an  increased  rent,  two  rents 
would  be  thus  at  once  carried  out ;  and  this  system  might  be  cai'- 
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lied  by  descending  gradations,  until  the  occupying  tenant  and  the 
head  landlord  became  separated  by  many  removes.  Now,  we  con- 
ceive this  middleman  system  to  have  been  mischievous  in  the  ex- 
treme to  Ireland,  and  any  approximation  to  it  should  be  sedulously 
avoided.  It  appears  to  us  that  it  would  be  more  for  the  public 
good  that  the  fee-simple  should  rest  as  a  distinct  essence,  if  we  may 
so  speak,  in  one  class,  and  the  power  of  hiring  out  the  v^ufrtuA  in 
the  soil  in  another,  for  a  definite  period,  at  the  expiration  of  whidi 
it  should  revert  to  the  owner  in  fee,  the  rights  of  occupancy  being 
always  kept  distinct  from  the  rights  of  property.  Under  Mr 
Scully's  system,  several  interests  in  perpetuity  might  be  created, 
with  the  evils  consequent  upon  a  rack-rent  at  the  base,  a  small 
chief  rent  at  the  top,  and  the  intermediate  interests  so  subdivided 
that  in  no  one  individual  would  there  be  vested  the  substantial 
ownership  of  the  soil. 

The  bait  thrown  to  the  landlord  of  summary  ejectment  in  case 
of  non-payment  of  rent  is  not  substantial,  and  could  be  proxi- 
mately, if  not  altogether,  attained  by  an  improvement  in  the  present 
law  of  ejectment,  which,  though  a  partiiJ  change  for  the  better 
has  taken  place  by  an  act  of  the  last  Session,  we  admit  to  be  noto- 
riously defective. 

In  a  commercial  country  like  ours,  the  more  pliant  that  land» 
can  be  made  in  the  hands  of  the  owners  the  better ;  and  if  facili- 
ties for  sale  be  afforded,  it  is,  we  conceive,  equally  politic  and  just 
to  invest  the  proprietor  and  farmer  with  equal  facilities  for  the 
lesser  rights  of  borrowing.  Whether  the  mode  be  by  land  deben- 
tures or  otherwise  is  immaterial,  if  the  object  be  attained.  We 
should  not  limit  the  owner  or  farmer  to  one  mode  of  borrowing ; 
on  the  contrary,  we  should  make  land  as  flexible  in  their  hands  a» 
possible,  and  allow  them  to  pledge  or  sell  it  in  any  way,  or  to  any 
extent  that  may  best  suit  the  complicated  arrangements  of  our  old 
social  system.  This  power  might,  no  doubt,  be  abused ;  but  in  the 
main  it  would  be  more  beneficial  to  the  individual  and  the  com- 
munity than  the  cramped  and  shackled  privilege  of  borrowing  in 
one  stereotyped  public  form,  and  to  a  restricted  amount. 

The  work  of  Messrs  Ferguson  and  Vance  has  more  significance 
than  may  at  first  sight  appear.  Though  a  very  careful  and  elabo- 
rate performance  of  450  octavo  pages,  it  had  been  prepared  for 
private  circulation  only,  but  is  now  offered  to  the  public  over  the 
counter.  It  is  dedicated  to  Lord  Monteagle,  and  derives  its  exis- 
tence from  a  request  of  Mr  Napier,  the  Member  for  the  University 
of  Dublin,  with  the  view,  we  presume,  that  at  least  a  portion  of  the 
intelligent  community  who  have  at  heart  the  welfare  of  the  agri- 
cultural interest  of  Ireland  should  have  a  practical  acquaintance 
with  the  state  of  the  law  of  landlord  and  tenant  in  that  part  of  the 
United  Kingdom,  and  the  differences  which  exist  between  it  and 
the  analogous  laws  of  Great  Britain. 
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It  is  not  to  be  supposed  that  so  extensive  and  laborious  an 

Sriry  could  have  been  consummated  without  a  view  to  ulterior 
practical  results ;  and  we  hazard  the  conjecture  that  Mr  Na- 
er,  if  the  Government  do  not  take  up  the  subject,  will  introduce 
measure  for  the  improvement  of  the  law  of  landlord  and  tenants 
e  has  already  had  the  merit  of  carrying  an  improved  bankrupt  law 
rough  Parliament,  and  has  reduced  into  one  intelligible  code  the 
ws  affecting  the  glebes  of  ecclesiastical  residences  in  Ireland. 
^e  know  no  Irishman  who,  from  his  legal  attainments  and  posi* 
m  in  the  House  of  Commons,  is  better  adapted  to  the  useful 
hours  we  have  assigned  to  him;  and  for  the  accomplishment 
this  object,  the  work  of  Messrs  Ferguson  and  Vance  forms  a 
ost  useftd  pioneer. 

After  a  careful  and  dispassionate  investigation  of  the  sulnect,  the 
riters  express  their  conviction,  that  "  while  the  existing  law  con- 
ins  mucn  that  is  good,  it  is,  on  the  whole,  in  an  unsatisfactory 
%te ;  that  the  time  has  arrived  when  the  le^slature  may  safely 
terfere  to  consolidate  and  simplify  it,  and  remedy  such  defects 
id  inaptitudes  as  time,  and  the  changes  and  character  of  the  rela- 
)n,  and  the  progress  of  civilisation,  and  the  improvements  in 
jricultural  science  may  have,  developed ;  and  that,  although  the 
ggestions  of  the  Parliamentary  commissioners  have  resulted  in 
any  important  changes  in  the  law,  there  are  yet  more  difficult 
id  equally  essential  parts  of  the  subject  remaining  unsettled, 
hich,  after  the  hopes  and  expectations  that  these  very  inquiries 
ive  raised,  cannot  now  be  suffered  to  remain  undisposed  of, 
ithout  consequences  more  serious  than  deep  disappointment.^* 
^e  entirely  concur  with  them  in  this  view,  and  thmk  that  the 
!tive  efforts  of  all  practical  men  should  be  turned  to  the  improve- 
ent  of  the  existing,  rather  than  the  introduction  of  a  new,  land- 
rd  and  tenant  law.  The  opportunity,  from  the  causes  to  which 
e  have  already  adverted,  is  evidently  favourable  for  the  purpose, 
tie  Legislature  is  not  chargeable  with  want  of  attention  to  this  very 
iportant  subject ;  they  have  been  rather  over  careftQ  than  the 
verse.  Thus,  in  the  reign  of  George  III.  no  less  than  sixty  acts 
ere  passed  for  Ireland  on  the  law  of  landlord  and  tenant,  whilst 
it  six  were  enacted  in  the  same  interval  for  England. 
The  subject  has  been  one  of  great  difficulty.  The  relation  began 
feudal  times,  and  had  many  feudal  incidents ;  but  as  the  country 
icame  more  commercial  the  necessities  of  commerce  produced  a 
laxation  of  feudal  obligations ;  and,  the  new  being  often  inartifi- 
silly  blended  with  the  old  system,  there  has  been  a  patchwork 
^slation.  Besides,  the  accumuLited  statutes  of  centuries  (in  addi- 
m  to  the  judge-made  law)  require  revision  and  arrangement, 
be  subject  is  also  widely  extended,  and  we  have  to  thank  Messrs 
3rguson  &  Vance  for  their  resumi — we  had  almost  written  ea>- 
^6 — of  the  law. 
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It  IS  not  within  our  limits  to  enter  into  an  investigation  of  the 
many  important  qnesdons  thej  have  brought  nnder  onr  notice,  more 
especially  with  respect  to  the  law  of  ejectment  and  distress ;  bat 
we  cannot  pass  over  one  of  the  most  discussed  and  most  practical 
questions  of  the  day — that  of  tenant's  compensation  for  improve- 
ments. 

This  subject  presents  a  very  different  aspect  when  viewed  with 
respect  to  Great  Britain  and  to  Ireland.  In  the  former,  a  tenant 
enters  into  possession  of  a  farm  fully  equipped  with  farm-houses  and 
offices ;  he  receives  his  land  in  a  proper  state  for  routine  cultiva- 
tion, and  is  under  no  necessity  of  expending  money  to  repw: 
dilapidations,  and  put  his  farm  into  working  condition.  In  Ire- 
land it  has  hitherto  been,  is  now,  and  for  some  time  will  be, 
widely  different.  The  tenant-farmer  receives  the  raw  material 
— land  and  nothing  more ;  he  has  to  build,  fence,  and  drain.  The 
increased  value  of  the  soil  is  due  to  his  capital  and  skill ;  when  his 
lease  expires  he  gives  up  an  improved  and  manufactured  article  in 
place  of  the  raw.  To  whom  snould  these  improvements  belong? 
The  law  has  decided  that  they  belong  to  the  landlord,  the  effect  of 
which  has  been  found  injurious  to  the  community,  as  the  progress 
of  improvement  has  been  thereby  checked.  No  man  sows  that 
another  man  may  reap :  every  farmer  will  echo  Bums's  sentiment, 
"  D — 1  take  the  like  of  reaping  the  fruits  that  another  must  eat." 
In  England  the  law  may  safely  be  left  as  it  is,  for  the  improve- 
ments are  the  products  of  the  landlord's  capital,  or  a  matter  of 
contract,  with  tne  tenant  standing  on  equal  terms  and  at  arm's 
length.  But  in  Ireland  the  past  generation  of  landlords  had 
(generally)  no  capital ;  and  the  Irish  tenantry  were,  from  the  com- 
petition for  the  commodity,  obliged  to  take  land  without  contract- 
ing for  the  benefit  of  tneir  improvements.  Accordingly  these 
were  either  undone — or,  if  done,  defectively  executed — and  a 
source  of  contest  between  the  parties  at  the  termination  of  the 
lease.  Even  in  cases  where  both  parties  were  desirous  to  enter 
into  equitable  arrangements  with  respect  to  improvements,  the 
family  settlement  of  the  landlord  presented  an  insuperable  barrier 
to  his  granting  a  sufficiently  long  lease  to  the  tenant  to  remunerate 
him  for  his  necessary  outlay.  Undoubtedly  this  cause  materially 
depressed  the  agricultural  condition  of  Ireland,  and  is  still  in  opera- 
tion, for,  where  the  Encumbered  Estates  Court  has  not  changed 
the  proprietary,  family  settlements  exist  as  before  ;  and  where  it 
has,  the  purcliaser  can  hardly  be  expected  to  have  a  double  capi- 
tal— one  to  purchase  the  fee-simple,  another  to  improve  it  when 
bought.     It  IS  to  be  considered  that  the  purchasers,  who  have  fre- 

Juontly  been  pre-existing  encumbrancers,  and  have  bought  in  self- 
cfence,  are  dealing  wim  properties  which,  as  far  as  farm-houses 
are  concerned,  arc  utterly  waste.  The  permanent  improvement 
of  tho  land,  the  erection  of  dwellings,  &c.,  must  be  made  by 
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another  class — that  of  the  tenant-farmer ;  and  hence,  in  the  pre- 
sent desolate  condition  of  Ireland,  the  importance  of  placing  the 
law  on  a  satisfactory  basis,  and  one  that  will  offer  inducements  to 
improve. 

There  are,  no  doubt,  exceptionable  cases,  in  which  the  landlord 
makes  the  improvements.  For  example,  Lord  Lucan  has  studded 
ten  thousand  acres  with  farm-buildings,  and  has  farmed  that  tract 
with  admirable  skill  and  energy ;  but  a  few  isolated  cases  do  not 
disprove  our  general  argument. 

We  do  not  enter  into  the  peculiarity  of  tenure  of  tenant  rights  in 
parts  of  Ulster.  Our  authors  show  its  practical  working  to  be  this — 
that  it  is  impossible  for  any  man  to  taxe  land  who  is  not  possessed 
of  capital  to  purchase  the  tenant  right.  For  example,  the  land- 
lord IS  entitled  to  a  pound  an  acre,  the  tenant  claims  £8  an  acre 
for  his  tenant  right ;  thus,  on  a  farm  of  800  acres,  tl^B  purchaser 
must  pay  ^800  for  the  possession,  and  by  this  means  exhaust  the 
capitad  which  should  be  applied  to  the  due  cultivation  of  the  soil. 
This  simple  statement  is  sufficient  to  demonstrate  the  inexpediency 
of  the  extension  of  this  custom  to  other  parts  of  Ireland.  It  is 
open  to  nearly  all  the  objections  we  have  stated  to  Mr  Scully's  plan 
of  giving  the  tenant  perpetuity  of  tenure.  Messrs  Ferguson  and 
Vance  have  shown  that  the  claim  of  tenant  right  does  not  rest  on 
immemorial  custom,  nor  on  the  ground  of  its  being  in  compensa- 
tion of  honajide  improvements.  As  to  the  first  point,  there  are 
men  alive  who  remember  when  the  custom  was  not  in  existence ; 
and  as  to  the  second,  it  is  acted  upon  in  cases  where  the  tenant 
has  not  improved  at  all.  The  claim  for  compensation  for  improve- 
ments is  fully  discussed  by  the  authors.  The  difference  that  exists 
between  the  laws  of  Scotland  and  Ireland  deserves  to  be  noted : — 

By  tbe  law  of  Scotland,  the  landlord  is  bound,  withont  express  stipulation,  to 
deliyer  the  farm  and  offices  to  the  tenant  in  a  state  suitable  for  the  working  of  the 
farm,  the  dwelling-house  fit  for  the  occupation  of  the  tenant  and  his  family,  the 
stable  and  byres  fit  for  the  reception  of  the  cattle,  and  the  barns  for  his  grain  ;  and 
if,  through  decay  occasioned  by  lapse  of  time,  without  undue  negligence,  they 
fall  into  disrepair,  they  must  be  rebuilt  by  the  landlord  ;  and  the  tenant  is  entitled 
to  be  remunerated  if  he  spontaneously  undertakes  to  effect  such  improvements  as 
are  absolutely  necessary.  But  if  the  tenant  incur  expenses  or  improTements  which 
are  not  absolutely  necessary,  howeyer  useful  or  valuable,  as  in  the  erection  of  fences 
or  other  similar  operations,  he  is  supposed  to  have  executed  such  improvements 
solely  in  contemplation  of  the  immediate  benefit  which  might  thereby  accrue  to 
him  during  the  period  of  his  possession,  and  the  currency  of  his  lease,  and  has  no 
claim  for  compensation  at  the  expiration  of  his  tenancy  ;  although,  if  it  should 
come  to  some  abrupt  or  premature  conclusion — for  example,  for  some  defect  in 
the  lease,  the  tenant  is  entitled  to  a  proportion  of  the  value  of  the  meliorations. 
But  the  tenant  very  frequently  undertakes  repairs  and  meliorations  under  an 
express  stipulation  that  he  shall  be  allowed  to  claim  from  the  landlord  a  certain 
sum,  fixed  by  valuation,  at  the  end  of  the  term,  and  regulated  by  a  scale  depend- 
ing on  the  length  of  the  unexpired  period  of  the  lease.  These  stipulations  are 
binding,  not  only  on  the  proprietor  and  his  heirs,  but  also  on. his  successors  in 
the  estate,  where  it  happens  to  be  entailed,  and  on  purchasers,  where  the  pro- 
perty has  been  substantially  benefited.  It  is  also  competent  to  the  landlord,  if  he 
pays  the  compensation,  to  charge  the  amount  on  the  estate  against  his  successors,  M 
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a  personal  debt  due  to  himself.  In  some  parts  of  Scotland  it  is  the  custom  for  the 
landlord  to  grant  his  obligation  or  bond  to  the  tenant,  to  refund  the  valne  of  the  im- 
provements at  the  expiration  of  the  lease  ;  and  the  incoming  tenant  usually  pays  the 
Talue  of  the  meliorations  to  the  outgoing  tenant,  and  reoeiyes  from  the  landlord  a 
renewal  of  the  obligation  in  his  own  favour  ;  and  b j  a  repetition  of  these  transao- 
tlons  the  tenant  in  possession  has,  not  unfrequently,  a  greater  interest  in  the  property 
than  the  landlord  himself. 

The  writers  have  come  to  the  conclusion — 

If  we  were  to  regard  this  question  merely  as  a  landlord-and-tenant  question,  and 
upon  strict  principles  of  right  and  wrong,  and  apart  from  other  and  public  eon« 
siderations,  we  should  be  disposed  to  say  that  this  plan  of  improving  a  num  out  of 
his  own  estate,  against  his  will,  was  a  measure  incompatible  with  justice  ;  and  that] 
if  this  thing  is  to  be  attempted  at  all,  it  must  be  on  broader  grounds,  and  on  faster 
claims  than  tenants'  right  to  compensation  for  the  improvement  of  another  man's 
estate  ;  that  it  must  not  be  dealt  with  as  a  landlord-and-tenant  questioii,  or  placed 
upon  the  footing  of  an  adjustment  of  rights  or  redress  of  grievances,  but  on  the  basis 
of  an  imperious  necessity,  such  as  to  overrule  the  private  rights  and  interests  of  indi- 
Tiduals  for  the  benefit  of  the  community. 

The  farmers  will  not  be  disposed  to  discuss  the  ethics  of  the 
question,  if  they  find  that  the  writers  so  with  them  practically,  and 
would  reverse  the  rule  of  law  that  gives  the  landlord  the  oenefit 
of  all  improvements,  and  would  promise,  in  the  absence  of  contract, 
that  the  landlord  should  be  presumed  to  have  assented  to  allow 
the  tenant  to  reap  a  fair  profit  from  his  improvements,  either  bj 
enjoying  them  or  by  being  paid  for  them. 

The  question,  then,  which  remains  to  be  considered  is — What  are 
the  improvements  for  which  a  tenant  should  be  compensated? — and 
amongst  these  the  authors  enumerate  fixtures,  farm-buildings, 
farm-yards,  fences,  drainage,  clearance  of  rocks  and  stones,  sub- 
soiling,  marling,  chalking,  and  claying  the  soiL  which  are  obviously 
improvements  more  or  less  permanent  in  their  nature.  Now  the 
existing  law  gives  to  the  landlord  all  fixtures,  though,  if  the  con- 
tract were  made  with  a  trader,  and  for  trade  purposes,  the  latter 
would  be  entitled  to  them.  This  distinction  between  trader  and 
farmer,  so  unfavourable  to  the  latter,  should  be  abolished.  The 
difficulties  of  carrying  out  the  details  of  a  ^ood  tenant-compensa- 
tion bill  are  undoubtedly  great.  The  authors  suggest  that  the 
machinery  in  Ireland  for  recompensing  tenants  who  plant  timber 
should  be  adopted  as  a  inodel.  The  modus  operandi^  in  this  case,  is 
registering  in  the  office  of  the  Clerk  of  Uie  Peace  of  Petty  Ses- 
sions the  number  of  trees  planted ;  in  like  manner,  permanent 
improvements  on  a  farm  might  be  registered.  They  suggest  that 
the  determination  of  the  value,  at  the  end  of  the  tenancy,  should 
be  left  to  the  same  tribunal  which  tries  the  amount  of  trespass 
cases,  libel,  slander,  compensation  for  roads,  &c. — a  sherifiP  with  a 
jury  on  the  spot. 

We  have  risen  fi'om  the  perusal  of  this  work  with  a  profound 
conviction  on  our  minds,  that  the  subject  treated  therein  is  one  of 
incalculable  importance  to  the  future  prosperity  of  Ireland.    We 
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cannot  withhold  from  our  readers  the  following  eloquent  descrip- 
tion of  the  unhappy  state  of  Ireland : — 

We  do  not  profess  to  belieye  that  any  mere  extension  of  leasing  powers,  or  encou- 
ragement of  improvements,  can  extricate  the  landed  interest  in  Ireland  from  the 
difficulties  with  which  they  are  struggling  almost  without  hope — that  it  can  restore 
life  and  energy  to  the  wasted  frame  of  society,  or  bring  back  the  active  and  energetic 
people  that  have  deserted  the  desolate  and  wild  districts  of  the  south  and  west; 
once  teeming  with  a  hardy  population,  to  expend  their  energies  on  distant  and  more 
fraiunate  regions.  We  do  not  think  it  can  retrieve  the  ruin  of  our  country  gentry— 
no  doubt,  in  many  instances,  occasioned  by  their  own  or  their  ancestors'  past  improvi- 
dence, but  accelerated  and  enormously  aggravated  by  the  sudden  depreciation  in  the 
value  of  agricultural  produce,  which  no  foresight  on  their  part  could  have  antici- 
pated, and  the  oontemporaneous  increase  of  the  burdens  on  land,  the  appropriation 
of  its  entire  annual  produce,  till  production,  proving  useless  to  the  producer,  has 
ceased ;  and  now,  the  fee-simple  value  of  the  fee-simple  estate  alone  remains  to  be 
sacrificed  to  meet  the  cruel  demands  of  imports,  that,  having  consumed  and  annihi- 
lated the  vital  fiinctions  and  reproductive  powers  of  the  system,  now  prey  upon  the 
inanimate  frame  they  have  deprived  of  life.  We  do  not  hope  that  it  can  redeem  the 
bankruptcy  of  the  small  farmers  and  the  country  shopkeepers,  which  those  best 
acquainted  with  the  country  seem  to  think  is  enlarging  its  sphere  daily,  and  involv- 
ing in  a  universal  ruin  and  destruction  the  whole  population  of  Ireland,  notwith- 
standing the  delusive  cry,  that  the  pressure  was  but  temporary,  that  the  symptoms 
of  regeneration  were  appearing,  that  the  traffic  of  the  railway  companies  was  deve- 
loping itself,  and  the  number  of  paupers  diminishing.  Those  who  have  looked  more 
closely,  and  perhaps  more  disinterestedly  into  the  subject,  can  see  that  whole  coun- 
ties are  becoming  desolate  wastes  ;  that  the  aristocracy,  magistracy,  and  gentry,  are 
descending  steadily,  and  disappearing  fast ;  their  estates,  the  provisions  of  their 
families  and  their  creditors,  are  being  sold  at  eight  or  nine  years'  purchase,  which 
thirty  years  ago  might  have  brought  twenty  to  twenty-five  years'  purchase  ;  that 
the  railway  traffic  of  the  south  and  west  is  chiefly  swelled  with  the  tide  of  emigra- 
tion, carrying  away  the  bone  and  sinew  of  the  country,  everything  of  skill,  and 
strength,  and  capital,  and  enterprise,  that  pestilence  and  famine  had  left  us,  leaving 
behind  the  old,  the  infirm,  and  the  idle,  to  stock  our  workhouses.  We  know  that 
mere  legislation  upon  this  point  cannot  reach  evils  so  extensive  and  deep-seated  ; 
bat  these  considerations  suffice  to  show  that  any  course  of  legislation  which  has  a 
tendency  to  promote  employment,  to  develop  the  resources  of  the  land,  to  encourage 
the  outlay  of  capital,  and  to  render  life  and  property  more  secure,  should  at  least 
command  the  serious  attention  of  Parliament.  We  would  not  compel  men  to  make 
contracts  :  to  permit  or  facilitate  the  making  of  them  is  another  thing,  and  fairly 
within  the  province  of  wise  legislation.  If  tenants  for  life,  and  many  other  persons, 
at  present  incapacitated  by  law,  should  be  empowered  to  make  certain  defined  con^ 
tracts  binding  on  the  inheritance,  and  proper  precautions  were  adopted  to  prevent 
fraud  and  collusion,  the  impulse  that  might  be  given  to  employment  in  Ireland 
would,  we  anticipate,  be  such  as  to  remove,  in  the  course  of  time,  many  a  weak- 
grounded  cause  of  complaint,  and  to  efi^ect  more  for  the  peace  and  prosperity  of 
the  country  than  ever  has  been  or  ever  can  be  done  by  the  accumulated  mass  of 
modem  Acts  of  Parliament.  In  short  the  case  of  Ireland  is  urgent,  delay  is  dan- 
gerous, the  time  for  trying  a  new  policy  favourable  ;  and  may  we  venture  to 
predict  that  the  statesman  who  has  the  courage  to  attempt  it  will  certainly  succeed ! 

We  shall  not  prolong  our  remarks,  important  though  the 
subject  be,  nor  weaken  the  force  of  the  foregoing  observations, 
which  have  great  force  in  themselves,  by  any  diluting  matter  of 
our  own. 
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AGEICULTURAL  ARCHITECTURE   AND    ENGINEERING.— No.  IIL 

Bj  R.  S.  BaaM,  U.E.,  Mbm. &A.,  Aathoi  of" PimUcaI T<DtllktIon," &«. 

(Coitlinutd  froa  p,  165.) 

We  finielied  our  last  paper  with  a  deBcription  of  what  may  he 
called  a  composite  Btructure,  embracing  in  one  the  advantages  of 
a  water-closet,  liquid-manure  tank,  with  fluahing  cistern ;  we  now, 
in  concluding  this  portion  of  the  subject,  notice  a  cheap  and  easilj- 
constructed  modification  of  the  "  pottery  water-closet"  alluded  to 
in  page  163.  The  following  sectional  aketcb,  fig.  31,will  give  an 
idea  of  the  principle  of  this  contrivance  :  p.    ^j 

it  will  be  seen  that  there  is  little  pOBsibi-  „ 

Uty  of  its  getting  out  of  repair,  that  it  may 
be  easily  set  in  any  closet,  and  that,  so  long  ^ 

ae  a  supply  of  flushing  water  is  kept  up, 
and  the  communication  with  the  dram 
perfect,  no  smell  can  arise.  The  modi- 
fication of  Mr  Ridgway's  more  ornamental 
form  may  be  made  by  any  village  joiner 
or  carpenter.  The  sketch  is  drawn  to  a 
scale  of  three-fourths  of  an  inch  to  a  foot, 
and  shows  the  plan  and  section.  The 
conical  or  upper  part  b  should  be  lined 
with  lead  or  gutta  percha,  as  well  as  the 
trap-box  dd,  and  pipe  c.  Where  the  exit 
pipe  //  joins  the  drain,  care  should  be 
taken  to  make  the  joint  perfect ;  m  m  mm 
is  the  framework  ;  a  a  is  the  seat,  h  the  pipe 
leading  from  the  flushing  cistern,  h  the 
conical  upper  part  lined  with  non-ahsor- 
bcnt  material— the  lower  part  of  which 
should  be  joined  water-tight  to  the  educ- 
tion pipe  c;  d  dia  a  water-tight  box,  on 
which  the  whole  rests,  and  serves  as  a 
trap;  the  pipe /^  communicating  with  the  drain,  reaches  near  the 
top,  with  the  eduction  pipe  c  near  the  bottom  of  this  box :  there 
is  therefore  no  place  for  the  escape  of  the  foul  air  from  the  drain 
into  the  apartment  in  which  the  dox  is  placed.  It  is  evident  that 
this  contrivance  is  well  adapted  for  any  situation,  all  that  is 
requisite  being  a  communication  with  the  drain  and  the  flushing 
cistern  ;  it  may  be  placed  in  its  position  in  a  few  minutes,  being 
fastened  to  the  floor  by  the  projections  at  e  e.  The  extern^  cover- 
ing may  be  made  ornamental,  if  required. 

As  a  cognate  branch  of  this  department  of  our  snbjcct,  we  may 
here  notice  those  contrivances  now  adopted  in  the  most  improved 
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constructions,  for  tlie  convenience  of  hand-wasbing,  &c.]  in  bed- 
Tooms  and  sculleries.  Those  introduced  bj  Bidgway,  and  termed 
tlie  "  pottery  fountain  liand-basins,"  are  veiy  cheap,  and  even 
elegant  in  design.  The  following  sectional  sketcli,  fig.  32,  will 
convey  an  idea  of  this  "  convenience :"  a  is  the  p-    ^2, 

pipe  leading  from  the  rain-water  cistern  ;  b  h  the 

basin,  supplied ^ith  a  plug  which  fits  Into  the  top 

of  the  pipe  at  c,  thus   retaining  the  water  at 

pleasure :  this  plug  should  be  attached  by  a  chain 

to  the  side  of  ttic  basin,  to  prevent  its  being  lost ; 

d  d  the  pipe  leading  to  the  drain  by  the  exit  e  / 

and  it  suould  be  trapped  at  the  junction.     This 

form  is  adapted  to  cases  where  the  supply  of 

water  can  bo  obtained  from  a  cistern  above  the 

level  of  the  basin.     In  cases  where  there  is  no 

provision  of  this  nature,  another  form  is  re- 
quired',   at  least,  a   subsidiary  contrivance  has 

to  be  adopted  to   supply  the  defect,  which    is 

attained  by  having  a  small  pottery  ciatem  hung 

at  a  short   distance   above  tlio  basin,  where  it 

is  filled  with  water  when   required ;    and  the 

water  Is  withdra^vu  by  means  of  a  small  stop- 
crane.     In    places    where    the    communication 

with  the    drain    cannot   be    effected,    another 

hasla  is  adopted,  having  the  pedestal  hole, 

the  used  water,  and  from  which  it  is  with- 
drawn by  means  of  a  stop-crane.    Where 

the  pottery  hand-basins  arc  not  avail- 
able, simple  modifications  may  be  adopted 

as    in    the  following  sketches,    wliich 

are   drawn  to   a  scale   of  thrcc-foarths 

of  an  inch  to  the  foot.     Fig.  33  is  the 

form  for  the  constant   supply,  and   fig. 

36    that   for    cases    where  this  is    not 

available.     In  fig.  33,  a  and  a  is  the 

supply-pipe    from    tlic    cistern,   h    and 

I  h    the   hand  -  basin,  which,  if    made 

of  the  form  as  shown,  will  be  cheaper 

than  if  spherical.      It  should  he  lined 

with   gutta    percha,   if  not   of  pottery 

ware,     c   c   and   c    the    eduction-pipe, 

furnished  with  a  plug;  d  d  the  trap- 
box  ;  e  the  pipe  loading  to   the   drain. 

The    basin   may    be   made    octagonal, 

hexagonal,  or  of  the  form  in  the  sketch. 

By  having  a  flat  side,  it  eau  be  placed 

right  agamst  the  wall,  and  save  room. 

JOCRKAL. — J  AM  DART  1852. 


form  of  band- 
which  is  received 
Fig.  33. 
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In  figs.  34  and  35  we  have  given  sketches  which  may  serve  u  Wnta 
in  designing  a  cover  or  Fig.  a.  Rg.  ss. 

external  case,  by  means  ^ 


\= 


f 


Rg.  86. 


of  which  the  whole  ap- 
paratus  may  assume  an 
ornamental  form,  a  de- 
Bideratmn     worth    the 
labour  of  effecting.    In 
fig.  36,  a  modification 
adapted   for    a  special 
cistern  is  shown :  a  is 
a  box  or  small  cistern, 
hung  BO  as  to  be  easily 
removable ;  above  the 
basin  c,  b  ia  the  supply- 
pipe,  reaching  to  within 
an  inch  or  two  of  the 
badn,  furnished  with  a 
Blop-crane ;  the  educ- 
tion-pipe e  e  communicates  with  a  box  d  d,  which  serves  to  hold 
the  used  water  till  withdrawn  by  means  of  the 
Btop-crane :  the  eduction-pipe  e  e  should  reach 
nearly  to  the  bottom  of  the  box,  so  as  to  pre- 
vent any  smell  arising  from  the  box,  in  case  the 
water  should  be  allowed  to  remam  too  lone 
therein.     The  basin   and  apparatus   connects 
therewith  may  either  be  fastened  firmly  to  the 
wall  by  holdfasts,  or  supported  by  uprights,  as 
ffff.     In  all  cases  it  is  requisite  that  the  box  d  d 
shoald  be  at  least  12  inches  from  the  floor,  in  order 
to  admit  a  vessel  below  the  stop-crane,  by  which 
to  convey  away  from  time  to  time  the  used  water. 
In  fig.  37  we  have  given  a  slight  hint  for  an 
ornamental  cover  for  the  sup- 
ply-cistern or  water-box.  The 
contrivances  we  have  thus  far 
explained,    although   sinmle, 
and,  as  some  may  thmk,  trifling 
in  their  nature,  will  be  found 
not  only  conducive  to  health 
and  comfort,  but  also  to  the  carrying  out  of  that 
*'  prudent  method  of  life,"  which  looks  upon  the 
economy  of  time  as  equally  important  with  that 
of  money.     In  thus  indicating  these  simple  con- 
trivances, we  are  endeavonring  to  assist,  though 
but  slightly,  those  enlightened  men  who,  know- 


ing well   the  truth   of  the   adage,  '*  that   the  ' 
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aggregate  of  the  happiness  and  comfort  of  a  commnnitj  is  made 
up  of  a  multitude  of  units,"  are  endeavouring  to  attract  attention 
to  that  system  which  ho^es  for  wider-spread  health  and  comfort, 
by  giving  due  consideration  to  those  contrivances,  hitherto  looked 
upon  as  altogether  tiifling  in  their  nature,  but  which  certainly 
form  the  basis  of  an  improved  social  system. 

Before  proceeding  to  the  consideration  of  the  arrangement  of 
dwellinff-places,  so  as  to  give  the  greatest  possible  amoimt  of  com- 
fort with  the  least  outlay,  we  shall  give  a  few  hints  on  a  very  im- 
portant matter — namely,  the  construction  of  fireplaces.  It  is  much 
to  be  regretted  that  so  little  attention  has  been  paid  to  this  depart- 
ment 01  house  construction — the  proper  method  of  constructing 
and  fitting  up  of  fireplaces  and  grates  is  one  which  demands,  and 
should  obtain,  the  consideration  of  the  man  of  science,  and  not  left 
to  the  hap-hazard  dictates  of  the  ignorant  or  presuming.  "  This, 
in  a  country  where  the  prepossession  in  favour  of  the  cheerfnl 
open  fireplace  is  so  strong — as  it  is  ever  likely  to  remain  in  Eng- 
land— is  a  subject  of  the  greatest  importance ;  and  it  is  lamentable 
to  see  how  its  cheerfulness  is  often  aiminished,  and  what  ought  to 
have  been  a  glowing  comfort  changed  into  a  smokv  nuisance, 
owing  to  the  want  of  proper  knowleoffc  on  the  part  of  those  who 
make,  and  those  who  fix,  the  grates  and  appendages  of  the  hearth." 
Let  us  note  very  briefly  the  requisites  for  obtaining  the  utmost 
amount  of  heat  from  the  least  quantity  of  fuel ;  and,  in  order  to 
have  clear  ideas  upon  this,  it  will  be  necessary  to  understand  the 
following  particulars.  Heat,  as  obtained  by  the  combustion  of 
coals  in  a  grate,  consists  of  two  kinds — "  radiant "  and  "  com- 
bined." As  we  have  remarked  elsewhere,  "radiant  heat  is  difiused 
through  the  air  at  an  immense  velocity,  without  materially  raising 
its  temperature,  but  immediately  warming  solid  bodies  exposed  to 
its  influence,  its  effect  being  increased  in  proportion  to  the  number 
of  points  which  a  body  presents  to  its  influence ;  hence  it  is  more 
rapid  in  rough  surfaces  than  in  smooth  ones.  The  sun,  fire, 
caudles,  gas,  all  give  out  radiant  heat.  In  an  apartment  warmea 
by  an  open  fire,  the  heat  thrown  out  raises  the  temperature  of 
surrounaing  bodies,  which,  in  turn,  give  out  the  acquired  heat 
slowly.  High  temperature  is  required  in  bodies  ere  they  can 
throw  off  much  radiant  heat ;  the  redder  the  fire  in  an  open  fire- 
place, the  warmer  is  the  radiant  heat :  it  follows,  then,  that  bodies 
at  a  low  temperature,  i.  e.  below  212°.  afford  very  little  heat  from 
radiation.  Eadiant  heat  is  unequal  m  its  effects — some  part  of 
the  body  may  be  overwarmed  by  it,  whilst  others  may  be  cold  ; 
moreover,  it  can  only  be  used  on  a  small  scale.  If  large  fires 
be  kept  up  to  raise  the  temperature  of  the  room,  the  heat  near 
them  is  too  great,  diminishing  as  the  square  of  the  distance  to 
positive  inefficacy.  The  attendant  disadvantages  of  a  number  of 
nres  are  too  obvious  to  be  more  particularly  indicated."     T 
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combined  heat  is  that  which  passes  oflF  from  the  fire  in  the  shape 
of  heated  air  and  smoke,  and  also  that  "  conducted  "  or  led  off  by 
the  surrounding  materials,  of  which  the  grate  or  fireplace  is  com- 
posed. The  radiant  heat  of  a  fireplace  is  that  chiefly  available  for 
warming  the  room  ;  and  it  bears  a  small  proportion — estimated  at 
one-third — to  the  combined,  which  in  nine  cases  out  of  ten  is 
altogether  lost.  Eadiant  heat  being  chiefly  derivable  from  red-hot 
surfaces,  the  greater  the  amount  of  red  clear-burning  fuel  pre- 
sented to  the  room,  the  more  heat  will  be  obtained.  Metallic 
bodies  arc  quick  conductors  of  heat,  and  serve,  when  much 
used  about  grates,  to  rob  the  fire  of  a  certain  amount  of  avail- 
able, and  otherwise  useful,  heat ;  hence,  the  less  metal  used  the 
better,  and  the  rule  that  brick  and  other  non-conducting  material 
should,  in  all  cases  where  adaptable,  be  alone  used.  Kays  of 
heat  in  a  fireplace  are  reflected  from  the  surrounding  surfaces, 
in  accordance  with  well-known  laws  ;  scientific  men  have 
studied  these,  and  have  deduced  simple  rules,  by  following 
which,  the  rays  of  heat  from  a  fire,  instead  of  being  reflected 
in  directions  —  useless,  so  far  as  the  heating  of  the  room  is 
concerned  —  are  sent,  in  the  proper  course,  to  fulfil  their  destined 

Eurpose.  Suppose  a  ball  to  be  projected  from  a  school- 
oy^s  hand  directly  against  a  wall,  it  will  rebound  from  it 
and  return  to  the  hand  that  threw  it ;  but  suppose  it  is  made 
to  strike  the  wall  at  an  angle,  the  ball  will  no  longer  return  to 
the  expectant  youth,  but  will  glance  off"  in  a  direction  contrary 
to  the  line  of  its  first  impulse,  but  the  angle  at  which  it  leaves 
will  be  equal  to  the  angle  at  which  it  struck  the  wall.  The  law 
governing  the  motion  of  the  ball  is  expressed  by  learned  men 
thus,  "  the  angle  of  incidence  is  equal  to  tne  angle  of  reflection" — 
that  is,  the  angle  of  the  line  at  which  the  body  c,  fig.  38,  leaves 
the  wall  J,  is  equal  to  that  at  which  it  Fig.  38. 

strikes  it  from  a.  This  law  also 
governs  the  movements  of  the  rays  of 
heat.  Thus,  they  are  reflected  from 
the  surrounding  surfaces  of  a  fire- 
place, in  directions  dependent  on  their 
form.  It  is  easy  to  demonstrate  the 
diff'erence  of  economical  efifect  ob- 
tained from  a  certain  quantity  of  fuel, 
consumed  in  two  fireplaces,  one  of  which  is  constructed  with  sur- 
rounding surfaces  disposed  according  to  the  laws  of  science,  and 
the  other  formed  by  the  arbitrary  rules  of  usage.  An  old  writer 
has  clearly  shown  this  in  the  following  diagrams  and  explana- 
tions : — *'  Supposing  the  fire  F/,  fig.  39,  in  a  common  chimney, 
whose  sides  or  jambs  A  B  and  h  a  are  parallel  to  each  other,  the 
ray  of  heat/^  will  be  reflected  to  m ;  the  rsLjfh  upon  itself  into 
/;  the  ray/i  into  n,  and  the  ray  fl  into^  ;  and  as  the  ray  /  /, 
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—as  it  does  also  -when,  after  reflec- 

Fig.  39. 


ng.  40. 


going  fromytoZ,  constantly 
tion,  it  goes  from  I  to  p — it 
must  get  within  the  flue 
before  it  reaches  p ;   and 
tlicD,  whenever  it  strikes 

against  the  forepart  of  the 

funnel,  which  13  inclined  to 

tlie  horizon,  it  will  be  re- 
flected upivards   into  the 

chimney,  always  supposing 

the  angle  of  incidence  to  be 

equal  to  that  of  reflection, 
and  therefore  it  cannot  go 
into  the  room."  The  loss,  therefore,  attendant  upon  having  ai 
fireplace  with  the  sides  at  right  angles  to  the  back  is  thus  demon- 
strated ;  and  yet  grates,  in  such  a  form,  can  be  counted  by  thou- 
sands in  a  moderately-sized  town.  The  advantages  of  having  the- 
surrounding  surfaces  accurately  disposed  are  thus  demonstrated  r 
"  Geometry  teaches  us  that  all  rays  which,  coming  from  the  focus 
of  a  parabolic  curve,  strike  upon  its  sides  after  reflection,  go  on 
parallel  to  the  axis.  If,  therefore,  on  the  back  part  of  the  hearth 
of  the  chimney  (fireplace)  A  B  and  b  a,  fig.  40,  the  length  C  c  be- 
taken, equal  to  the  length  of 
thewood  to  be  burnt — as,  for 
example,  22  inclies,  and  from 
the  points  b  and  c,  the  per- 

Sendicular  C  D  and  c  a  be 
rawn  for  the  axes  of  two 
half  parabolas,  whose  ver- 
tices shall  be  at  C  and  c,  and 
the  distance  of  the  breadth 
of  the  chimney  be  two  points 
of  die  s^d  parabolas,  then, 
if  those  parabolic  jambs  A  C 
and  ca  he  covered  -with  plate- 
iron,  brass,  or  copper,  and  '' 
the  smaller  part  ot  the  chimney-piece  be  made  parallel  to  tho 
horizon,  and  as  broad  as  may  be,  leaving  only  10  or  12  inches 
for  the  passage  into  the  funnel ;  this  chimney  will  not  only 
reflect  a  great  deal  more  heat  than  common  chimneys,  but  as- 
much  heat  as  any  chimney  possibly  can  do;  for  if  F/  be  the 
two  foci  of  the  half  parabolas,  when  the  billets  (or  extent  of 
fuel)  are  on  fire,  the  rays  of  heat  darted  from  the  said  foci 
F  y,  which  in  common  chimneys  cannot  go  into  the  room,  and 
BO  arc  useless,  will  here  he  reflected  parallel  to  the  axis  c  d 
to  mn  op,  and  consequently  go  into  the  room.  If  the  rays  whi 
come  from  any  part  of  the  fire  between  the  foci  of  the  parahob 
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he  examined,  it  will  appear  that,  though  thej  are  not  reflected 
from  the  jamhs  in  such  a  manner  as  to  go  parallel  to  the  axis 
C  D,  c  (?,  yet  they  will  all  be  reflected  into  the  room  as  G,  H,  I.'* 
Let  us  apply  these  facts  now  elucidated  to  practical  construction. 
The  redder  the  burning  fuel  in  a  grate,  the  more  radiant  heat ; 
the  more,  then,  of  red  surface  we  cB,n  present  to  the  room  the 
better;  and  how  this  is  to  be  obtained? — Not,  certainly,  by  adopting 
a  huge  cubical  or  box-like  grate,  as  long  as  it  is  deep,  and  nearly 
as  wide,  because  such  a  plan  seems  to  us  the  very  best  that  can  be 
adopted,  where  the  chief  aim  is  to  consume  as  much  fuel  as  pos- 
sible, so  as  to  give  out  the  least  possible  quantity  of  usefiil  heat. 
There  are  two  kinds  of  fireplaces  in  use — one  for  cooking  as  well 
as  warmine ;  the  other  chiefly  for  warming.  Let  us  note  their 
distinguishmg  features.  In  the  first,  two  kinds  of  heating  surfaces 
are  required :  first,  "  horizontal,"  or  that  presented  by  what  is 
called  the  "top  of  the  fire,"  and  is  used  for  boilmg  and  other 
kindred  purposes ;  the  second  is  "  vertical,"  or  that  presented  by 
the  depth  of  the  burning  fuel,  or  what  is  known  as  the  "front  or 
bars  of  the  fire,"  and  is  available  for  roasting,  toasting,  &c.  In 
the  sitting-room  grate,  it  is  obvious  that  only  one  kind  of  heating 
surface  is  wholly  available — that  is,  the  "  vertical,"  or  front ;  the 
horizontal  chiefik^  passes  its  heat  up  the  chimney — especially  if  the 
grate  is  placed  far  from  the  floor — unless,  indeed,  the  fuel  is  made 
to  slope  from  the  front  bar  towards  the  back,  when  a  species  of 
mongrel  surface  is  produced,  three-fourths  of  die  heat  of  which  is 
lost.  Let  us  trace  the  matter  still  farther ;  the  lesson  we  derive 
from  this  will  amply  repay  the  trouble  of  acquiring  it.  In  the  "box 
grate,"  as  we  may  call  it,  a  diagram  illustrative  of  which  we 
give  in  fig.  41,  we  have  the  two  kinds  of  heating  surfaces  requi- 
site in  a  cooking  grate  amply  developed — horizontal,  as  a  i,  and 
vertical,  as  a  c ;  but  at  what  cost  arc  these 
obtained? — Why,  at  the  expenditure  of  a 
mass  of  fuel  contained  within  the  space  of  rf, 
nine-tenths  of  which  are  allowed  to  bum  in 
absolute  waste.  Apply  this  to  a  sitting- 
room,  you  have  good,  efficient,  room-warm- 
ing heat  from  the  vertical  surface  a  c,  but 
nearly  all  from  a  b  passes  up  the  chimney, 
as  indicated  by  the  arrows.  Slope  your 
fuel  as  in  the  dotted  lines  a  to  6,  you  not 
only  literally  but  metaphorically  add  "  fuel 
to  the  fire,"  for  you  increase  the  surface  for 
waste,  and  obtain  little  corresponding  advan- 
tage. Note,  then,  how  a  knowledge  of  the 
true  source  of  heat  from  a  common  fire 
^    bles  us  to  obviate  unnecessary  waste. 

q^lance  at  fig.  42  will  show  how  this  is  effected :  ample  vertical 


Fig.  41. 
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with  horizontal  space,  and  the  intomal  inefiTectlTe  portion  reduced 
to  a  minimum ;  equal  heatiDg  surfaces  with  half  p.  ^^ 
the  fiiel — all  this  hy  merely  sloping  the  back  of  the 
mtte.  This  is  no  chimerical  plan,  but  one  which  . 
£u  been  adopted  with  mgaal  euccess,  and  which 
deserves  to  be  more  extensively  known.  For  a 
utting-room  grate  the  rule  is  this  —  extend  the 
depth  and  &ont,  and  reduce  the  width  &om  front 
to  back  as  much  as  pOBsible,  leaving  room  enough 
for  proper  combustion  of  the  fuel.  In  fact,  s< 
this  plut  that  an  eminent  engineer  has  remarked,  that  if  we 
coola  have  merely  a  thin  stratum  of  red-hot  fuel  (like  a  plate  of 
half-inch  red-hot  iron)  placed  in  front  of  our  grates,  we  should 
have  as  much  heat  as  when  burning  a  huge  heap  of  coals  in  aa 
huge  a  box.  When  grates  and  cbinmejs  are  constructed  so  as  to 
be  really  useful,  we  shall  see  small  coals  burnt  in  small  rece[H 
tacles — not  quantities  sufficient  to  drive  a  two-horse  steam-enmne 
used  to  heat  a  room  a  few  feet  square.  For  a  large  kitchen- 
grate,  the  proportions  as  follows  were  found  to  be  emcieDt :  the 
breadth  a  b,  fig.  43,  irom  side  to  side,  being 
14  inches,  the  depth  from  top  to  bottom 
bars,  inclusive,  LO  inches  j  the  width  at 
fig.  44,  from  inside  of  top  bar  to  back  of 
grate,  6  inches ;  that  at  bottom,  as  of  4 
mches.  This  was  pronounced  a  higbly- 
e£fectiTe  and  economical  fireplace.  We 
may  here  mention  that  M.  Soyer,  the 
prince  of  modem  cooks,  is  an  advocate  of  tins  form  of 
constmction.  So  much  for  the  form  of  the  grate ',  let 
QS  now  consider  its  situation.  And  here  we  discard 
the  system  of  placing  the  grate  high  up — little,  in 
fact,  below  the  chimney-breast — as  altogether  absurd 
and  wasteful.  Ignorance,  or  rather  disinclination  for 
patient  inquiry,  doubtless  originated  the  idea  and 
usage ;  that  hmdrance  to  improvement  has  perpetuated  it  even  to 
this  our  day  of  crystal  palaces  and  boasted  civihsation. 

The  lower  we  pUce  the  fire  to  the  floor  the  better ;  and  the 
more  heating  effect  will  be  obtiuned  where  the  grate  is  used  for 
warming  (not  cooking]  alone.  By  placing  the  grate  near  thd 
fioor,  a  double  effect  is  obtained :  the  floor,  in  the  first  instance, 
is  heated,  thus  warming  the  currents  of  air  which  usually  flow 
along  and  over  it  from  aU  parts  of  the  room  to  the  fireplace,  and 
whiiSi  ascend  upwards  to  tbe  room,  communicaling  heat ;  but  the 
rays  of  heat  from  the  horizontal  surface,  or  "  top  of  the  fire,"  are 
thrown  into  the  room  to  a  large  extent,  instead  of  flying  up  the 
chimney,  as  would  be  the  case  were  the  grate  placed  near  its  opeif 
ing,    Listead  of  placing  the  grate  far  bock  within  tbe  jambs,  thus 
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throwing  a  lai^e  portion  of  the  heat  on  their  middle  surfaces,  it 
should  be  placed  bo  that  the  front  bars  will  be  flush  with  the  out- 
fiide  of  the  jambs.  In  the  majority  of  inatanccs,  grates  are  now 
bought  ready  for  fitting  up :  in  accordance  with  improved  and 
correct  principles,  these  are  made  comparatively  narrow  from  front 
to  back  ;  this  advantage,  however,  gives  rise  very  frequently  to  a 
disadvantage — tliat  is,  the  recess  made  for  the  reception  of  the 
grate  is  so  deep,  that  when  it  is  fixed  properly,  a  large  empty 
space  is  left  behind  it.  This  is  a  source  of  danger :  on  this  point  we 
quote  some  hints  we  have  elsewhere  given.  "  The  practice  of 
making  the  recesses  for  the  reception  of^  grates  deeper  than  abso- 
lutely necessary,  should  be  at  once  condemned.  The  form  of 
grates  almost  invariably  used  is  that  known  as  the  '  register,'  or 
similar  construction.  These,  when  placed  in  their  receptacles, 
leave  a  large  empty  space  between  the  back  and  the  wall :  this  often, 
in  nine  cases  out  of  ten,  having  direct  communication  with  the 
flue  above,  serves  the  purpose  of  a  deposit  for  all  falling  soot, 
which  accumulates  until  it  reaches  that  part  of  the  back  of  the 
grate  which  is  apt  to  be — in  fact,  is — generally  highly  heated,  and 
combustion  ensues.  It  may  be  objected  that  thebacks  of  grates 
are,  in  some  cases,  made  of  fire-bnek,  and  that,  consequently,  the 
heat  is  not  sufficient  to  cause  ignition.  Admitting  the  fact,  the 
inference  may  be  denied :  it  takes  a  much  lower  degree  of  heat  to 
ignite  so  combustible  a  matter  as  soot  than  is  generally  supposed, 
and  the  rceidt  of  all  experience  proves  that  this  ia  the  case. 
Again,  sparks  may  be  carried  up  the  chimney,  and  fall  down 
amongst  the  soot ;  but  all  objections  to  an  unlimited  condemnation 
of  the  practice  of  leaving  spaces  behind  grates  are  but  poor  and 
lame  excuses  for  not  getting  rid  of  the  absurdity.  The  use  of  a 
flue  is  to  carry  oflf  the  created  soot,  and  that  of  a  fireplace  to  heat 
the  room ;  it  is,  therefore,  as  unphilosophical  in  principle  as  indu- 
cive  of  danger  in  practice,  to  allow  spaces  to  be  left  for  the 
reception  of  that  which 

has    no    right    to    be  ^*  ■**■ 

there,  or  to  construct 
grates  in  such  a  man- 
ner as  to  make  it  a 
poaaibility  that  inflam- 
mable substances  near 
them  may  be  ignited. 
Fig.  45  will  illustrate 
the  proper  form  of  con- 
struction of  the  recess 
which  should  be  pro-  ._ 
Tided  in  apartments 
for  the  placing  of  the 
grates.     A  shows  the  method  too  much  in  general  use  for  old 
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chimneys ;  c  c  is  the  back  wall ;  h  the  wall  of  the  apartment ;  e  the 
grate;  y the  receptacle  behind,  having  free  communication  with 
the  flue  a.  B  shows  the  plan  recommended  :  c  c  is  the  back-wall ; 
« the  grate,  closely  placed  in  contact  with  the  brick-work  /,  the 
shape  of  w^ch  should  be  that  of  the  back  of  the  grate ;  a  the  flue, 
and  b  the  wall  of  the  apartment. 

We  have  now  to  detail  the  best  methods  of  making  the  surround- 
ing surfaces  of  the  fireplace.  The  form  having  the  sides  at  right 
angles  to  the  back,  as  in  fig.  39,  may  be  looked  upon  as  the  very 
worst  that  can  be  adopted;  and  the  parabolic  in  fig.  40  as  the  best. 
This  form  of  curve 

may,    however,     be  ^'^*  *^' 

deemed  difficult  to 
make ;  that  intro- 
duced by  Count 
Rumford  must  there- 
fore be  adopted :  it 
is  shown  in  fig.  46, 
the  sides  a  c  and  b  d 
being  at  an  angle  of  135®  to  the  back  ab.  A  method  of  laying 
this  expeditiously  out  may  be  useful ;  the  following  is  Mr  Hood's 
plan  :    "  The  sides  are   a  „.     .^ 

right  angle  of  90^  ABC,  ^^'^^' 

fig.  47,  and  the  bars  de 
describe  a  quadrant  of  a 
circle,  whose  radius  is  just 
half  the  length  of  the  side 
A  B.  If  we  now  wish  to 
follow  Kumford's  rule  of 
making  the  back  one-third 
the  width  of  the  front,  we 
obtain  this  by  taking  one-third  of  the  length  AB,  which  will 
give  B/;  and  then,  if  we  draw  the  line  fg^  we  shall  obtain 
exactly  the  required  dimensions.  By  this  arrangement  it  will  be 
perceived  that  the  sides  of  the  stove  form  an  angle  of  135*  with 
the  back ;  and  all  the  rays  of  heat  which  fall  upon  the  sloping  sides 
will  therefore  be  reflected  into  the  room,  directly  in  front  of  the 
stove,  in  right  lines."  This  form  has  been  characterised  as  the 
"  best  possible  plan  for  diffusing  heat  into  the  room."  The  object 
of  constructing  proper  sides  and  backs  to  grates  being  the  throwing 
of  radiant  heat  into  the  room,  it  is  of  importance  to  decide  upon 
the  best  material  of  which  to  form  these.  Of  all  which  may  be 
used  for  this  purpose,  iron  is  the  very  worst ;  it  is  a  good  con- 
ductor, and,  unless  highly  polished,  a  bad  reflector — two  attributes 
not  at  all  useful  in  this  case.  The  desideratum  is  a  material 
which  is  a  bad  or  slow  conductor,  and  a  good  or  quick  reflector. 
Bricks  will    answer  the   first   condition,   and,   if  whitened,  t 
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second  also,  to  a  certain  extent.  The  ordinary  methods  of 
whitening  will  not,  for  obvious  reasons,  do ;  the  highly-glased 
pottery-ware  will,  if  a  white  or  cream  colour,  answer  odjnirably. 
In  the  use  of  this  material  for  lining  fireplaces,  we  hope  we  are 
returning  to  tho  old  method  ;  and  if  properly  arranged  and  maan- 
factured — not  daubed  over  with  unmeaning  artistic  attempt s  in  sepnl- 
chral  blue  or  flaming  red — the  sooner  the  better,  for  the  sake  of 
economical  wai'ming  of  our  rooms.  In  constructing  fireplaces,  the 
opening  should  be  arched  at  top ;  if  left  flat,  the  chimney-bearer 
sBould  be  of  iron,  never  of  wood:  bearers  of  the  latter  material 
have  been  the  cause  of  many  accidents  by  fire.  The  entrance  to 
the  chimncy-fluc  should  be  directly  above  the  fire;  the  smoke 
should  be  carried  off  as  quickly  as  possible.  This  may  be  objected 
to  by  some,  as  only  resulting  In  carrying  off  the  Iteated  air  too 
quickly.  This  objection,  however,  only  holds  where  the  chimney 
is  made  wide  enough  to  serve  (as  is  too  often  the  case)  for  a 
twenty-horae  steam-engine,  not  calculated  for  the  Kf.  48. 

quantity  of  fuel  usefully  consumed  in  a  kitchen 
or  sitting-room   grate.     "Wherever  the  chimney 
is  proportionally  constructed,  the  sooner  the  smoke 
leaves  the  fire  the  more  economical  will  the  re- 
sults be.     Our  reasons  for  this  will  be  shown 
when  we  give  the  remarks  on  chimneys.      In 
order  to  throw  as  much  of  the  heat  as  possible 
into  the  room,  the  dome,  or  upper  covering  of 
the  fireplace,  should  be  made  sloping.     Thus,  in 
place  of  having  an  open  flue,  as  from  a,  fig.  48, 
allowing  the  heated  air  and  rays  at  once  to  pass 
off,  make  a  sloping  dome,  as  shown  by  the  dotted    I 
lines  h  b — an  aperture  of  proper  size  being  left  in  it 
to  admit  the  egress  of  the  smoke.     This  dome  should  be  at  an  SDg^ 
of  135°  with  the  back  h  c.     It  will  best  be  made  of  brick,  and  built 
with  pottery-ware.     From  the  nature  of  this  surface,        yjz.  49. 
a  large  amount  of  the  heat-rays  will  be  thrown  into 
the  room,  which,  if  the  opening  into  the  flue  was  left 
open,  would  be  projected  up  the  chimney,  and  lost. 
Fig.  49  shows  the  passage   of  the  smoke,  hy  the 
arrows,  through  the  openmg  in  the  dome  6,  from 
the  surface  of  the  fire  a,  in  the  grate  c. 

Whatever  be  the  nature  of  tbe  materiab  used  in 
the  construction  of  grates  and  fireplaces,  It  is  obvious 
that  a  large  amount  of  heat  will  be  conducted  from 
tbe  fire  by  their  agency.  If  Iron  is  largely  used, 
the  conducted  heat  will  bear  a  considerable  proportion 
to  the  whole  amount  produced  by  the  fire.  If  brick 
is  mostly,  and  iron,  on  the  contrary,  sparingly 
adopted,  the  loss  will  not  be  so  obvious ;  yet,  nevertltoleBB,  it  will 


" 
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be  so  conuderable  that  it  is  worth  the  labour  of  the  true  economiat 
to  devise  some  method  hj  which  the  heat  bo  condocted  may  be 
made  aviulable  for  heating  piurpoaes.  By  the  aid  of  a  few 
jemarks,  and  one  or  two  diagrams,  we  will  be  able,  we  hope,  to 
^ow  how  this  may  be  done. 

Th«  materials  aurroimding  eveir  fireplace  are  more  or  lees 
heated,  thus  affording  means  for  obtaining  a  certain  amount  of 
warm  air.  The  following  figure  is  an  example  of  a  plan  intro- 
duced by  the  old  p.  ^ 

writer  we  have '  _! , 

already    quoted, 
and    is   remark- 
able as  affording 
an  example  of  sn 
invention  far  be- 
fore the  opinions 
of  its  day,   and 
which  we,  even 
in  this  the  time 
of  practical  aa- 
€nce,  are  far  be-    ,r:- '-  - 
hind.      Suppose   — 
a  a,  %.  50,  to  represent  the  fitint  elevation  of  a  fireplace,  at  the 
bade  of  which  is  an  iron  box  closed  at  both 
ends,  and  divided  in  the  direction  of  its 
length  into   compartments    by   alternate 
partitions,  as  shown  by  the  dotted  Unes — a 
pipe  b  communicates  at  the  lower  end  with 
one  of  the  partitions,  and  cold  air  passes 
through  it  &om  the  external  air :  the  air 
thus  admitted  passes  up  the  compartment, 
round  the  partition  in  the  direction  of  the 
arrows,  till  it  finally  reaches  the  last  divi- 
sion, and  passes  through  a  pipe  e  commoni- 
cating  with  the  interior  of  the  room.     It  is 
evident  that,  bo  long  aa  the  fire  is  kept  upon 
the  hearth,  so  long  will  the  box  be  nested, 
and  the  air  passmg  along  it   raised   in 
temperature  by  the  use  of  simple  means. 
The  flow  of  air  may  be  regulated  so  as  to 
supply  any  amount  of  warm  air  desirable. 
The  plan  shown  above  ia  designed  for  a 
wood  fire ;  in  the  following  figure  we  give 
a  modification  of  the  plan  adapted  for  coal. 
This  has  been  introduced  into  labourers' 
cottages  by  Sir  William  Monteath,  Bart. 
Three  rooms  deiive  heat  from  one  fire,  over 
and  aboTe  the  apartment  in  which  the  fire  is  placed. 
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represents  a  section;  g  is  the  ordinary  fireplace;  at  the  back  of  which 
is  an  iron  box  d,  which  is  supplied  with  cold  air  from  the  ont^de 
by  means  of  the  pipe  /;  the  air,  aa  it  is  heated  in  rf,  ascends  by 
the  pipe  e  e  into  a  box  placed  beneath  the  flooring  of  the  rooms 
above ;  a  grating  opens  into  each  room,  a  and  J,  throngh  which 
the  warmed  air  enters.  Clothing  may  be  dried  near  the  side  c  of  the 
box  d.  Fig.  52.  shows  the  plan  ;  g  is  the  fireplace,  d  the  heating- 
box.  In  tnis  modification,  it  is  obvi-  Fig.  62. 
ous  that  the  box  d,  being  made  of  ire 
may  become  overheated,  and  bum  the 
air  passing  througli  it,  thus  rendering  it 
unwholesome ;  moreover,  the  material 
being  such  a  good  condiictoi',  it  may  rob  the  fire  of  much  of  its 
heat.  Altogetlier,  we  conceive  that,  by  such  alterations  aa  follows, 
considerable  improvement  will  result — by  making  the  side  of  the 
bos  nearest  the  fire  a  nonconductor,  by  lining  it  with  bricks, 
and  putting  alternate  pailitions,  as  in  fig.  50,  in  the  box  d: 
this  will  enable  the  air  to  derive  more  heat  by  being  retained  in 
the  box  for  a  longer  time  than  if  the  divisions  were  absent.  Instead 
of  having  a  separate  pipe  e  e,  fig.  51,  to  conduct  the  warm  air  to 
the  rooms  above,  let  the  side  of  the  flue  h  h  form  one  side  of  the 
pipe  e  e,  the  other  nearest  the  room  being,  as  befoi-e,  of  iron ;  the 
smoke  and  heated  air  passing  up  the  flue  will  communicate  a  por- 
tion of  their  heat  to  the  air  within  e  e,  which  will  bo  a  certain 
addition  to  the  amount  of  warm  air  admitted  to  the  rooms  a  and  J. 
It  will  be  seen,  however,  that  this  plan  is  only  available  where  one 
fire  is  used  to  heat  two  rooms,  both  being  dependent  on  the  con- 
stant maintenance  of  this  fire  :  from  this  arrangement  much  incon- 
venience may  arise.  It  is  always  better  to  have  all  domestic 
arrangements  in  one  apartment  perfectly  independent  of  those  in 
another.  We  off'er  the  following  as  affording  some  hints  by  which 
the  fireplace  of  each  separate  room  may  be  constructed  so  as  to 
give  out  the  fullest  amount  of  its  available  heat.  The  object  in 
this  modification  is  to  furnish  a  large  amount  of  air  moderately 
warmed,  rather  than  a  small  quantity  heated  to  a  conaiderable 


Fig.  53. 


degree  ;  hence  the 
heating  chamber  be- 
hind the  grate  is  made 
entirely  of  brick,  the 
alternate  partitions 
only  being  made  of 
iron.  In  figa.  53  and 
64,  we  have  given  dia- 
grams illustrative  of 
the  plan  we  propose. 
The  fireplace  la  at  b  h, 
&g.  53  ;  at  the  back  of 
thia  a  space  is  made  9  inches  wide,  and  aa  high  oa  the  grate,  and 


AGRICULTURAL  ARCHITECTURE  AND  ENOINEBBISG.         211 

of  corresponding  width  witli  the  firepltice.  In  the  centre  of  this 
a  partition  of  plate-iron  Is  placed,  reaching  towithin  4  inches  of  the 
top  of  the  chamber,  thus  dividing  the  heating  chamber  into  two 
partitions  of  equal  dimensions — the  ori6ce  Fii.M, 

of  the  cold-air  pine  a  a,  leading  from  the 
externa]  atmosphere,  is  placed  beneath 
the  central  partition  c  c,  so  that  the  air  passes 
equally  up  into  the  two  divisions.  Each  divi- 
sion is  provided  with  two  partitions  d  e, 
fff,  making  in  eacli  three  compartments ; 
at  the  top  of  the  last  of  these,  the  pipes  k  A, 
leading  to  the  wall  on  each  aide  of  the 
fireplace,  convey  the  warmed  air  to  the 
apartment.  Fig.  54  is  a  vertical  section, 
showing  the  arrangement  in  another  point 
of  view  :  a  is  the  grate ;  b  h  the  bnck  parti- 
tion at  the  back  of  it ;  cc  the  wall ;  h  the 
Leating-charaber ;  d  the  cold-air  pipe,  and 
e  that  leading  to  the  apartment.  A  simple 
valve  for  regulating  the  quantity  of  warmed 
air  admitted  to  the  room  may  bo  made 
thus :  suppose  the  orifice  of  the  warm-air  flue  to  be  6  inches  dia- 
meter, procure  two  plates  of  strong  tin  or  polished  brass,  a  and  i, 
fig.  55  ;  in  each  of  these  make  any  number  of  apertures,  exactly 
corresponding  in  shape,  number,  and  position  ;  ns  Fi  55. 
one  of  these,  as   ft,  in  the   orifice  of  the  pipe  e,  '^" 

Having  previously  made  an  aperture  in  the  centre  c 


of  both  plates, 


I  handle  with  a 


pin ;  pass 


it  through  the  plate  a  and  fasten  it ;  this  is  passed 
through  the  aperture  in  the  centre  of  the  plate  h ;  by 
turning  the  handle  d,  the  plate  a  a  will  be  moved 
round,  thus  preseutiug  the  apertures  in  such  positions 
that  at  one  time  the  solid  part  of  one  plate  shall  be 
opposite  the  apertures  of  tiie  other,  thus  preventing 
^  q£  tl,g  g\^  through  the  pipe  e:  when  the 


all  c 


apertures  on  both  plates  a  a  and  h  6  coincide,  there 
will  be  free  admission  of  the  warm  air  to  the  apart- 
ment. It  is  evident  that,  by  this  means,  any  amount 
of  opening  and  closing  of  the  apertures  may  be 
cftectcd.  \Vith  regard  to  the  advantages  obtained 
from  the  use  of  these  plans  wo  have  thus  indicated,  of  deriving 
the  full  heating  effect  of  common  fireplaces,  we  offer  the  follow- 
ing remarks  by  a  competent  authority: — "The  extei-nal  air,  in 
passing  through  the  caliducts,  (compartments  in  the  heating 
chamber,)  being  raised  to  a  temperate  heat,  and  spreading  itself 
throughout  the  chamber,  a  person  in  the  coldest  weather  is  sur- 
rounded with  warm  air,  and  heated,  without  going  near  the  fir 
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on  all  sides  at  once ;  while,  from  the  construction  of  the  heartby 
he  enjoys  the  radiant  heat  in  greater  perfection  than  in  the  com- 
mon chimneys.  The  large  body  of  air,  constantly  flowing  into 
the  room  from  the  caliducts,  prevents  all  chink-toiTids  or  dangerous 
disease-bringing  currents;  and  as  there  is  as  muoh  impure  air 
withdrawn  as  there  is  fresh  warm  air  admitted,  an  unceasing  salu- 
tary ventilation  goes  on,  from  the  time  the  fire  is  lighted  until  it  is 
extinguished ;  so  that  a  person  may  always  remain  in  a  room  thus 
warmed,  and  breath  as  pure  an  air  as  if  he  were  in  the  fields." 
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Experiments  with  Hunter's  Hopeton  Wheat.  By  Mr  Hay  of 
Whiterigg,  Roxburghshire. — The  following  experiments  were  con- 
ducted with  the  view  of  testing  the  dibblinff  and  broadcast  thin- 
seeding  of  wheat ;  and  it  will  be  seen  that  the  seed  used  was  from 
f  of  a  bushel  up  to  2f  bushels  per  acre.  These  quantities  were  sown 
at  different  periods,  and  under  almost  every  variety  of  succession. 

Last  year  the  experiments  were  conducted  under  somewhat 
different  circumstances :  the  portions  of  ground,  although  worked 
and  seeded  in  different  ways,  were  all  in  the  same  field,  and 
manured  in  the  same  manner. 

The  fields  were  six  in  number,  and  all  of  them  of  stiff  clay, 
with  retentive  subsoil,  the  north-exposed  ones  being  of  better 
soil  than  those  with  a  south  exposure.  Three  (tf  the  fields  were 
divided,  the  crops  on  them  being  treated  in  special  ways— or 
rather  the  ground  on  which  the  crop  was  raised  having  been 
treated  in  a  different  manner  from  the  other  portion  of  the  field. 

It  will  be  seen  from  the  Table  of  results  that  the  dibbled  portions 
keep  well  up  this  year ;  and  I  am  now  of  opinion,  if  wheat  be 
early  sown,  that  thm-seeding  is  more  profitable  than  thick,  inde- 
penaent  altogether  of  the  saving  which  is  effected  on  the  seed. 
And  I  prefer  the  dibbling  to  the  broadcast  sowing,  as  it  is  much 
better  aone,  and  the  air  is  freely  admitted  to  each  stalk,  by  means 
of  the  rows ;  and  besides,  the  land  may,  as  it  ought  to  be,  be  hand 
or  horse  hoed,  which  process,  I  am  perfectly  satisfied,  increases  the 
produce,  though  in  my  case  hoeing  was  not  attempted. 

We  are,  as  yet,  far  back  in  this  district  as  regards  improved 
implements  ;  and  it  will  be  a  time  before  we  employ  com-dibbling 
or  ribbing  machines,  which  must,  of  course,  go  in  advance  of  the 
com-scumers.  A  feeling,  however,  against  the  old  wasteftd 
expenditure  of  seed  is  arising ;  and  many  are  now  finding  that 
half  the  quantity  of  seed  formerly  sown  produces  as  good  crops  as 
they  were  wont  to  have  under  the  old  quantities. 

The  first  field  in  the  table  is  South  SwansUms^  which  was 
divided  Into  three  portions,  being  fallow.     It  was  properly  worked 
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and  cleaned  daring  the  summer,  and  one  portion  was  well  ma- 
nured with  Edinburgh  street-dnng ;  the  other  portions  having  a 
good  dose  of  farmyard  manure.     All  these  portions,  after  the 
loianure  was  ploughed  in,  were  ribbed-up  for  the  seed.     On  the 
31st   of  August,   one   of  the  portions,   dunged  with  farmyard 
manure,  was  dibbled  on  the  top  of  the  ribs  with  Newington's 
hand-dibble,  sowing  about  f  of  a  bushel  on  the  acre.   I  stated  at  the 
end  of  my  paper  last  year,  that  I  had  then  two  acres  dibbled  with 
1  bushel,  4^  tenths — ^which  is  rather  more  than  f  of  a  bushel  per 
acre — and  that  the  expense  per  acre  was  7s.  9d.  for  seed  and 
labour.     It  was  this  portion  of  fallow-land  I  have  mentioned 
above. 

The  other  portions  of  the  field,  manured  with  the  common  dung 
and  Edinburgh  street-manure,  were  sown  broadcast  by  hand,  at 
the  rate  of  1  bushel  per  acre,  and  harrowed  and  water-farrowed 
in  the  ordinary  way,  the  dibbled  portion  requiring  no  additional 
water-farrowing.  These  portions  were  not  sown  till  the  20th  of 
September ;  but  it  will  be  seen,  by  referring  to  the  Table,  that  the 
crop  grown  upon  the  Edinburgh  manure  was  cut  on  the  26th  of 
August;  while  the  dibbled  and  the  broadcast,  upon  common 
dung,  were  not  cut  till  the  Ist  September.  A  quarter  of  an  acre 
of  each  was  measured  off,  cut,  weighed,  and  dressed;  and  the 
results  showed  the  dunged  broadcast  to  have  the  greatest  produce, 
the  dibbled  next,  and  the  Edinburgh  manured  crop  decidedly 
inferior  to  either. 

Straw  awd  Grain. 
stones.     Bush.   Tenths. 

Common  dtmg,  broadcast,  per  acre,  456        87         6 

dibbled,  .  .  .  384        31        6 

Edinburgh  dung,  broadcast,      .  .  .  844        29        6 

The  next  field  is  North  ScoiSj  which  was  sown  on  the  14th 
October  with  IJ  bushel  of  seed  per  acre.  The  previous  crop 
was  tares,  which  had  been  well  manured ;  and  the  wheat  was  also 
manured  with  common  dung,  the  land  ribbed-up,  and  the  seed 
sown  broadcast  by  the  hand.  The  crop  was  cut  on  the  10th 
September ;  and  although  the  number  of  bushels  was  not  awanting, 
the  weight  per  bushel  was  very  low — in  fact,  the  lowest  weight  of 
any  of  the  lots. 

Straw  ahd  Oraih. 
Stones.     Bush.   Tenths. 

Common  dang,  broadcast,  per  acre,       .  .  328        31        2 

In  this,  as  in  all  the  other  lots,  J  of  an  acre  was  the  portion  of 
ground  measured  off  and  tested. 

North-East  Field  had  been  strongly  manured  with  Edinburgh 
street-manure,  and  with  2  cwts.  each  of  guano  and  gypsum,  for 
potatoes  and  turnips.  The  potatoes  were  early  lifted ;  and  after 
the  land  had  been  grubbed  with  Secular's  grubber,  it  was  ribbed- 
up,  and  wheat  dibbled  upon  the  ribs,  with  f  of  a  bushel  per  acre, 
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on  the  27th  September.  One-half  of  the  seed  was  old  pickled 
wheat,  which  had  been  left  over  from  sowing  the  fallow-land ;  the 
other  half  was  new  seed.  A  very  heavy  dash  of  rain  came  on 
immediately  after  the  land  was  dibbled,  and  much  of  the  new 
wheat  perislicd  in  the  ground ;  indeed,  so  bad  was  it  that  I  often 
had  it  in  contemplation  to  sow  it  over  again.  However,  it  8tood| 
and  part  of  it,  and  part  of  the  other,  were  measured  and  tested ; 
and  notwithstanding  their  miserable  appearance,  the  yield  was  not 
far  amiss.  The  heads  of  the  wheat  were  the  longest  I  think  I 
ever  saw. 

The  turnips,  being  a  good  crop,  were  got  off  when  the  ground 
was  dry ;  and  after  being  ploughed,  was  ribbed-up,  and  the  seed, 
1 J  bushel  per  acre,  sown  upon  it,  on  the  29th  October.  It  will 
be  seen  by  the  Table  that,  though  there  was  a  month  of  difference 
in  the  time  of  sowing,  they  were  both  reaped  on  the  same  day ; 
and  though  the  weight  per  bushel  was  tne  same,  there  was  a 
deficiency  of  7  bushels  two-tenths  in  the  dibbled. 

The  ribbed,  in  this  case,  must  not  be  taken  as  if  it  were  a  full 
crop ;  for,  looking  at  it  on  the  ground  previous  to  cutting,  we  did 
not  expect  half  a  crop  ;  aud  om*  sui*prise  is  at  the  greatness  of  the 
gift.     The  results  arc — 

Tarnip  land,  broadcast,  per  acre, 

Potato  land,  dibbled,     .... 

North  Bickets. — The  preceding  crop  was  turaips  also,  manured 
with  common  dung,  (a  full  dose,)  with  2  cwts.  each  of  guano  and 
gypsum.  The  land,  after  the  turnips  had  been  lifted,  was  ploughed 
and  ribbed-up,  and  sown  on  the  7th  November  witn  2  bushels  of 
wheat,  and  the  crop  reaped  on  the  20th  September,  two  days 
previous  to  that  on  the  last  field ;  which  is  contrary  to  what  took 
place  on  the  fallow-land,  when  the  Edinburgh  manured  land  was 
the  first  ripe.  This  field  and  the  last  mentioned  (North-East)  are 
adjoining,  and  the  soil  is  of  the  same  character.  The  result  in  this 
case  is,  however,  less  of  produce  in  grain,  though  exactly  the  same 
in  weight  of  straw  and  grain : — 

Straw  and  Grain. 
Stoned.     Buslu   Tenths. 

Turnip  land,  broadcast,  per  acre,  .  .  384        32        4 

South  Bruntom. — This  field  had  lain  two  years  in  grass;  and 
as  the  soil  was  better  fitted  for  wheat  than  oats,  and  being  desirous 
of  trying  wheat  under  the  circumstances,  2|  bushels  per  acre  were 
sown  broadcast  on  it  on  the  2Sth  December,  when  the  land  was 
in  a  dry  state,  and  suited  for  the  purpose ;  and  it  will  be  seen 
that,  altliough  so  late  of  being  sown,  it  was  ripe  for  cutting  about 
the  same  time  as  the  turnip  wlieat.  The  yield  of  it,  however,  was 
very  small,  both  in  straw  and  grain,  and  in  number  of  bushels, 


Straw 

Stones. 

AND  Grain. 
Bush.    Tentlu. 

384 
360 

86 
28 

0 
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which  no  longer  makes  it  a  question  with  me  as  to  the  impropriety 
of  attempting  such  a  crop  under  like  circumstances. 


Stbaw  and  Grain. 
stones.     Bush.    Tenths. 


After  lea,  broadcast,  per  acre,  .  .  296        26        8 

The  last  field  which  I  have  now  to  mention  is  South  BicketSj 
which  had  been  young  ^rass  after  oats.  A  considerable  portion 
of  it  was  kept  for  cuttmg  for  the  horses  and  cattle';  tne  rest 
of  the  field  was  pastured  with  sheep  up  to  the  1st  June,  then 
allowed  to  stand  for  hay,  which  was  cut ;  and  as  soon  as  the  crop 
was  lifted,  sheep  were  again  put  upon  it,  and  retained  until  the 
land  was  ploughed,  when  it  was  sown  with  2f  bushels  of  seed  per 
acre  on  the  13th  February.  The  portion  kept  for  cutting  was 
cut  three  times,  having  been  top-dressed  with  guano  and  gypsum 
previous  to  the  first  cutting,  as  also  after  the  first  and  second 
cuttings.  It  was  ploughed  with  the  rest  of  the  field,  and  sown  with 
the  same  quantity  of  seed  per  acre,  on  the  same  day.  There  is  a 
great  difference  in  the  produce,  not  so  much  in  the  straw  and 
grain,  as  in  the  number  of  bushels  per  acre,  which  the  crop  after 
the  cut  grass  gives  over  the  pastured  foggage,  or  aftermath.  The 
straw  of  the  grain,  after  the  cut  grass,  was  of  a  much  richer  colour 
than  was  that  of  the  other ;  and  this  was  perceptible  as  soon  as  the 
wheat  began  to  change  its  colour,  and  it  maintained  its  superior 
appearance  in  every  respect.     The  results  in  this  field  were — 


Straw  and  Gkain. 
Stones.      Bush.    Tenths. 


After  hay,  broadcast,  per  acre,  .  .  352        29        6 

After  cat  grass,  broadcast,  •  360        34      — 

Having  given  these  statements  with  regard  to  the  management 
of  wheat  under  ten  different  aspects,  I  shall  leave  the  reader  to 
consider  for  himself,  in  his  own  circumstances,  under  which  of 
these  aspects  he  would  be  inclined  to  cultivate  his  wheat  crop ; 
and,  at  the  same  time,  he  may  take  into  consideration  whether,  on 
a  stiff  clay  soil,  in  an  inland  district,  at  an  altitude  of  about  four 
hundred  and  fifty  feet  above  the  sea-level,  it  be  advisable  to  risk 
a  turnip  crop,  with  the  view  of  sowing  wheat  after  it,  rather  than 
to  bare-fallow  the  land,  with  the  probability  of  having  the  wheat 
sown  at  a  much  earlier  and  better  season. 


[Table 
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The  formation  of  Approaches,  By  Mr  David  Gorrie,  Annat 
Cottage. — The  term  approach  is  applied  to  the  road  by  which  a 
stranger  is  supposed  to  proceed  from  the  public  road  or  highway, 
through  the  park  or  lawn,  to  the  house.  The  approach  breaks  off 
either  from  the  turnpike  or  main  road  of  communication  through 
that  part  of  the  country  in  which  the  house  is  placed,  or  from  a 
cross  or  district  road  connecting  different  parts  of  the  same 
country-side.      The   distinction    is  important,  for  by  its  aid   a 

auestion  or  problem  may  be  solved  which  has  given  rise  to  much 
ifference  of  opinion  amongst  landscape-gardeners ;  namely, 
whether  the  approach  ought  to  break  off  at  right  angles,  or 
proceed  from  a  curved  part  of  the  public  road,  so  as  to  appear 
a  continuation  thereof.  Like  many  other  disputed  points  con- 
nected with  the  art  of  laying-out  grounds,  this  may  be  settled  by 
referring,  not  to  opinion  or  precedent,  but  to  the  principles  of 
beauty  and  harmony,  and  the  causes  that  lead  to  the  pleasing 
of  the  imagination :  and  it  should  be  remembered  that  the 
business  of  the  ornamental  gardener  is  to  beautify  the  country 
in  general,  as  well  as  to  adorn  the  grounds  belonging  to  a  private 
individual.  The  argument  on  our  side  of  the  question  is  thus 
stated  by  Repton  in  his  Sketches  and  Hints : — "  Where  an 
approach  quits  the  highroad,  it  ought  not  to  break  from  it  at 
right  angles,  or  in  such  a  manner  as  robs  the  entrance  of  impor- 
tance, but  rather  at  some  bend  of  the  pnblic  road,  from  whence 
a  lodge  or  gate  may  be  more  conspicuous,  and  when  the  high- 
road may  appear  to  branch  from  the  approach,  rather  than  the 
approach  from  the  highroad."  In  seeking  to  confer  importance 
on  the  entrance-gate,  this  eminent  designer  forgot  that,  in  some 
cases,  by  so  doing,  the  scenic  effect  might  in  other  respects  be 
injured.  Were  a  public  highway — a  mail-coach  road  of  former 
days — to  proceed  straight  towards  an  entrance-gate,  and  there  to 
turn  aside  as  if  the  approach  were  its  natural  continuation,  a 
degree  of  importance  would  indeed  be  conferred  on  the  place, 
but  the  general  effect  would  be  incongruous.  It  would  be  unfit 
and  improper  thus  to  bend  a  public  road  to  suit  one  of  a  private 
character.  It  would,  in  a  manner,  be  acknowledging  the  justness 
of  the  notion,  that  a  sense  of  property  is  necessary  to  the  enjoy- 
ment of  a  landscape ;  an  idea  that  is  every  dav  practically  con- 
tradicted, and  was  disowned  by  Addison,  who,  in  No.  411  of  the 
Spectator^  expresses  it  as  his  conviction  that  a  man  of  a  polite  or 
cultivated  imagination  often  feels  a  greater  satisfaction  in  the 
prospects  of  fields  and  meadows  than  another  does  in  their  posses- 
sion. A  cultivated  taste  gives  a  person  a  kind  of  property  in 
every  beautiful  object  that  he  beholds;  and  an  individual  lacking 
such  taste  can  only  have  but  a  very  material  connection  with 
anything  partaking  of  beauty  which  he  may  have  a  legal  title 
to  call  his   own.      It   seems  right   on  many   grounds  that  an 
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approach  should  break  off  at  right  angles,  or  nearly  so,  from  a 
road  that  constitutes  a  highway  of  communication  between  large 
towns,  or  between  distant  parts  of  the  country.     Enough  of  im- 
portance may  be  conferred  on  the  entrance-gate  by  causing  it  to 
recede  from  the  road,  leaving  part  of  the  ground  naturally  belong- 
ing to  the  policy  unenclosed,  with  some  trees  outside  the  fence 
similar  in  age  and  kind  to  those  within  it.     Besides  the  idea  of 
importance,  this  would  display  liberality  and  patriotism   on  the 
part  of  the  proprietor.     The  general  practice  has  been  conform- 
able to  the  principle  here  sought  to  be  advocated,  in  as  far  as 
approaches  entered  on  from  highways  are  concerned.     There  are 
but  few  places  in  Britain  where  a  main  line  of  road  seems  to  turn 
aside  in  order  to  give  importance  to  a  gate ;  but  there  are  cases 
in  which  it  is  commendable  to  adopt  the  rule  quoted  above  in  all 
its  parts,  only  substituting  the  words  "  district  road  "  for  "  high- 
road."    A  cross-road  intersecting  an  estate,  and  appearing  to  lead 
to  farmeries,  or  at  most  to  rural  villages,  may  be  imagined  as  in 
some  sense  belonging  to  the  estate  through  which  it  passes ;  and 
when  such  a  road  bends  aside  at  a  gate,  while  the  traveller,  by  con- 
tinuing a  straight  course,  enters  at  the  gate  and  passes  along  the 
approach,  there  is  a  due  measure  of  importance  given  to  the  gate 
and  to  the  house  whereunto  it  belongs ;  and  this  is  secured,  not 
at  the  expense  of  injuring  the  congruity  of  the  scenery,  but  in  a 
manner  betokening   much   fitness  and  propriety.     Examples  of 
the  two  distinct  classes  of  entrance-gates  indicated  may  be  found 
not  far  from  the  Scottish  metropolis.     The  grounds  at  Oxenford 
Castle  lie  adjacent  to  a  main  line  of  road,  and  the  approaches  to 
the  Castle  are  very  fitly  made  to  turn  aside  from  the  road,  while 
the  public  highway  is  carried  on  in  a  straight  line.     The  south 
approach   to   Prcstonhall,    in   the   immediate    neighbourhood,   is 
entered  on  after  the  traveller  has  already  turned  aside  from  the 
mail-coach  road ;  and  in  this  case  the  road  opens  to  the  public, 
which,  after  it  passes  the  gate,  becomes  a  cross-road,  chiefly  for 
local  use,  and  turns  aside,  allowing  the  line  of  road  passing  through 
the  gateway  to  be  carried   straight  on.     The  two  cases  are  dif- 
'^rent,  and  may  serve  to  show  in  what  manner  a  harmonious  and 
pleasing  effect  may  be  produced  by  opposite  means,  when  the 
uaterials  are  different.     But  were  the  character  of  the  gates  at 
^oth  places  altered,  and   were  a   mutual    transposition  efiected, 
**ess  would  no  longer  exist.     In  the  one  case  there  would  be 
■  unwarrantable  assumption  of  importance,  and  in  the  other  an 
^ually  unnecessary  demeaning   of  an   essential   and  important 
'-^ature.      In  ♦^is,  as  in  may  other  matters,  a  universal  rule  must 
"ten  be  "-»"»>'    TiorjpiJcable.     But  t^»ere  are  several  requisites  to  a 
,,.-^d  SLTw.,  -  iTYiera^^d  by  \       Jepton,  to  which  no  excep- 

^*.v        K    >.ii''^    vil     ^-^  found,  laid  '^o'«»'n  as  they 
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valuable  practical  guides.  The  principles  on  which  they  are  founded 
have  been  acknowledged  by  all  the  best  designers ;  and  some  of 
the  following  remarks  are  intended  to  be  illustrative  of  what  they, 
in  a  concise  manner,  state. 

But  the  character  of  the  gate  and  gate-lodge  are  first  to  be 
decided  on,  after  having  ascertained  the  proper  manner  in  which 
the  approach  should  break  off  from  the  road.  Where  this  is  at  or 
about  right  angles,  a  pleasing  effect  will  be  produced  by  placing 
the  gate  considerably  far  back  from  the  road,  with  a  crescent- 
shaped  intermediate  way  leading  towards  it  on  each  side,  and  a 
segment  of  plantation  between  this  crescent  and  the  public  road. 
When  the  plantation  extends  on  the  opposite  side  of  the  road  from 
that  on  which  the  gate  is  situated,  there  is  the  appearance  of 
united,  continuous,  and  uninterrupted  property,  the  idea  of  which 
is  pleasing  even  to  those  who  have  no  interest  in  the  soil,  and 
this  because  of  that  love  of  contemplating  the  infinite  which  is 
natural  to  the  human  soul.  It  is  paying  unnecessary  deference  to 
the  principle  of  symmetry,  to  divide  the  gate-keeper's  house  into 
two  boxes,  with  an  archway  between  them,  as  has  been  done  at  the 
entrance  to  Heriot's  Hospital.  It  is  right  to  have  solid  masonry  on 
each  side  of  an  arched  gateway,  for  without  this  the  arch,  ana  the 
gate  itself,  would  appear  to  be  useless  and  absurd ;  but  it  is  easy  to 
connect  a  gateway  of  this  kind  with  the  policy  fence  in  an  archi- 
tectural manner,  although  there  may  be  a  lodge  only  on  one  side. 
It  is,  in  general,  advisable  that  a  gate-lodee  should  imitate  the 
architectural  character  of  the  house  or  castle  to  which  it  belongs. 
A  Grecian  lodge  to  a  Gothic  castle  would  appear  unfitted  for  its 
situation ;  and  it  is  to  be  wished  that  the  erection  of  rustic  lodges — 
or,  in  other  words,  thatched  hovels — were  altogether  interdicted, 
since  they  are  at  once  architecturally  unfit,  and,  in  most  instances, 
unsuitable  and  unwholesome,  habitations  for  human  beings.  But, 
in  imitating  the  character  of  the  house,  the  general  style,  and  not 
the  particular  details  of  form  and  construction,  should  be  aimed  at. 
A  gate-lodge  is  the  dwelling  of  a  working  man,  and  its  architec- 
tural ornaments  will  be  better  adapted  to  their  position  if  of  a 
simpler  kind  than  those  of  the  mansion.  Any  particular  style  in 
architecture  can  adapt  itself  to  buildings  for  various  uses.  A 
Grecian  villa  may  be  erected  without  imitating  a  Grecian  temple ; 
and  a  cottage  may  be  characteristic  enough  without  attempting  to 
pass  itself  off  for  a  villa  in  miniature.  But  instances  have  occurred 
m  practice,  in  which  it  was  found  advisable  to  rive  to  the  lodge  a 
different  expression  of  style  from  that  belonging  to  the  house. 
Eepton  built  a  Gothic  lodge  to  a  Grecian  mansion,  but  then  the 
mansion  was  nowhere  to  be  seen  from  the  road,  while  an  ancient 
castle  in  ruins  formed  a  conspicuous  object  in  the  landscape,  and 
gave  its  name  to  the  place.  Gilpin,  another  high  authority  in 
matters  of  taste,  considered  that  lodges  ought  to  be  constructed  ir 
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conformity  to  the  nature  of  the  scenery  around  th^jHi  rather  thaa 
in  regard  to  the  architectural  character  of  the  house  to  which  they 
belong.  If  all  other  things  are  favourable,  however,  it  seems 
right  that  lodges  should  have  something  of  an  architectural  kind 
about  them,  sufficient  to  mark  their  connection  with  the  residences 
of  their  proprietors.  While  there  may  be  something  about  the 
ornamental  carvings  or  mouldings  of  a  gate  to  give  it  an  architec- 
tural character,  the  primary  consideration  in  forming  an  object  of 
this  kind  is,  to  give  it  the  appearance  as  well  as  the  reality  of 
strength.  The  weight  of  a  gate  depends  on  the  upper  hinge ;  and 
the  joints  at  the  several  corners  must  needs  be  strong,  if  a  gate 
having  only  upright  and  horizontal  bars  is  found  able  to  preserve 
its  rectitude.  No  swinging  gate  is  fit  for  its  position,  unless  the 
principle  of  the  diagonal  has  been  acknowledged  in  its  construc- 
tion. Nothing  can  more  readily  show  the  absurdity  of  irrational 
mimicry  than  a  splendidly  finished  wooden  or  iron  gate,  whose 
joints  have  failed  for  want  of  a  diagonal,  so  that  it  seeks  support 
from  the  ground  at  the  end  farthest  from  the  hinges.  An  object 
constructed  avowedly  for  a  certain  use,  should,  in  the  first  place, 
manifest  the  principle  of  utility,  and  then  beauty  will  be  all  the 
more  easily  conferred  upon  it.  But  having  remained  long  enough 
at  the  gate,  it  is  time  to  inquire  into  the  principles  that  offer 
guidance  to  the  designer  in  fonning  the  approach  itself.  Gates 
and  lodges  properly  form  a  distinct  part  of  the  subject. 

Immediately  on  entering  the  gate,  the  stranger  should  be  led 
on  for  some  distance  in  a  straight  line ;  for  when  the  road  curves 
round  and  skirts  the  fence  of  the  park,  the  idea  may  be  enter- 
tained that  the  ground  is  of  very  limited  extent.  In  taking  the 
first  impressions  on  the  mind  of  a  stranger  as  illustrative  of  the 
principles  of  design,  it  may  be  well  to  bear  in  mind  that  impres- 
sions of  a  similar  kind  will  continue  to  arise  in  the  minds  of  those 
to  whom  the  objects  are  familiar ;  although,  in  the  case  of  one 
who  has  never  had  an  opportunity  of  receiving  them  before,  they 
must,  of  course,  be  most  vivid.  It  is  certainly  an  ill  preparation 
for  receiving  a  favourable  impression  of  a  house  or  its  grounds,  to 
have  one  of  an  unfavourable  kind  forced  on  the  attention,  either 
by  the  gate,  lodge,  or  approach.  With  regard  to  the  line  of  road 
most  suitable,  this  will  depend  on  the  character  of  the  ground; 
but  in  all  cases  it  is  requisite  to  consider  that  an  approach  is  a 
road  to  a  house  in  its  primary  sense,  and  it  should  not  lead  a  per- 
son out  of  his  way  merely  for  the  sake  of  displaying  certain  views 
of  scenery ;  far  less  should  the  landscape-gardener  lead  the 
stranger,  in  the  words  of  the  garden-poet. 

Many  a  tedious  round, 
To  show  th*  extent  of  his  employer's  ground. 

A  good  rule  to  be  observed  is,  that  when  an  approach  does  not 
occupy  the  shortest  line  of  route  between  the  gate  and  the  house, 
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some  natural  or  artificial  object  ought  to  intervene,  in  order  to 
show  that  a  straight  line  has  not  been  departed  from  without  rea- 
son. In  level  or  slightly  undulating  ground,  this  point  requires 
some  care;  but  where  the  road  can  be  made  to  wind  amongst 
rocks,  or  alon^  the  side  of  a  hill  or  a  valley,  the  staking-out  of  the 
line  is  the  easiest  part  of  the  work,  and  an  error  can  scarcely  be 
made  unless  designedly.  A  curve  in  an  approach,  however  beau- 
tiful, may,  if  on  level  ground,  require  a  certain  disposition  of  trees 
to  make  it  rational.  It  is  an  understood  law  amongst  designersi 
that  a  double  bend  should  never  be  seen  from  one  point  of  view ; 
or,  in  other  words,  that  one  curve  should  be  passed  by  ere  the 
next  be  seen.  When  artificial  obstacles,  such  as  mounds  of  earth 
or  imitations  of  rocks,  are  raised  in  order  to  account  for  a  bend 
in  an  approach,  it  is  necessary  that  they  have  a  natural  appear- 
ance, else  their  effect  will  be  lost.  Cuttings  and  embankments 
may  be  left  with  greatest  safety  in  such  a  state  as  that  they  may 
always  appear  to  have  been  artificially  formed.  As  a  road  is  a 
work  of  art,  and  will  appear  to  be  so  continuously,  there  is  no  use 
for  hiding  those  works  of  art  which  are  necessary  to  its  formation. 
The  sides  of  a  cutting  may  be  left  at  a  imiform  angle,  and,  to 
complete  the  idea  of  that  dominancy  which  art  has  acquired  in  the 
situation,  they  may  be  planted  with  exotic  shrubs.  Where  the 
road  has  been  made  through  rocky  strata,  the  miniature  precipices 
may  be  adorned  with  such  Alpine  plants,  creepers,  and  climbing 
roses,  as  are  not  natives  of  the  place.  It  is  where  the  spade  and 
the  pick  have  evidently  been  at  work  in  forming  the  sides  of  an 
approach,  that  exotic  vegetable  ornaments  are  admissible.  In 
other  cases,  where  the  ground  on  each  side  of  the  road  is  mani- 
festly in  its  natural  condition  as  to  sectional  profile,  it  seems  best 
to  adopt  the  practice  of  Mr  Gilpin,  author  of  Practical  Hints  on 
Latidscape  Oardening^  whose  ardent  love  of  forest  scenery  and 
rural  embellishment  led  him  to  advocate  the  use  of  native  plants 
in  ornamenting  the  grounds  on  both  sides  of  an  extended  approach. 
He  considered  that,  in  a  picturesque  part  of  the  country,  natural 
groups  of  trees  and  shrubs,  such  as  holly,  thorn,  furze,  and  broom, 
would  be  most  conformably  placed  along  the  approach ;  and  that, 
if  the  country  around  had  a  romantic  character,  the  ground  near 
the  road  might  be  suitably  adorned  by  angular  projections  of  rock, 
roots  of  trees  holding  fast  by  rugged  banks,  large  forest-trees  scat- 
tered about  in  wild  profusion ;  while  on  each  side  of  the  approach 
might  be  such  plants  as  ivy,  fern,  and  foxglove.  The  common 
viper's  bugloss  {Echium  vulgare)  might  be  included,  where  the  soil 
is  dry  and  shallow ;  and  were  an  exotic  plant  which  has  been  quite 
naturalised  admissible,  a  fine  effect  might  be  formed  by  covering 
a  bank  with  Coronilla  varia,  a  plant  which  spreads  so  freely  in  a 
wild  state,  that  only  a  botanist  would  be  reminded  that  it  is  not 
native.     The  botanist  applies  the  term  exotic  to  all  plants  that  ai 
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not  natives  of  Britain;  but  the  landscape-gardener,  in  adomine  a 
piece  of  ground  with  the  materials  of  nature,  can  anord  to  conaidw 
as  natives  all  plants  that  have  become  fairly  naturalised.  In  these 
days  of  botanical  science,  the  practice  of  the  picturesque  gardeners 
of  a  former  generation  does  not  meet  with  a  due  share  of  consi- 
deration. It  seems  at  present  to  be  considered,  that  no  park 
scenery  can  be  fine  unless  its  materials  be  foreign.  Certainly,  art 
has  a  greater  triumph  when  exotic  trees  and  shrubs  are  used;  but 
the  natural  gardens  of  the  days  of  Addison  and  Pope  had  the 
advantage  in  this,  that  they  spoke  more  to  the  soul,  though  less 
to  the  head.  In  them  the  principles  of  beauty  and  harmony  were 
acknowledged,  and  objects  were  not  prized  on  account  of  their 
rarity  or  value  in  the  estimation  of  a  botanist.  The  native  plants 
of  a  country  have  endearing  associations  connected  with  them 
which  no  foreigners  can  possess;  and  they  were  arranged  by  the 
gardeners  of  the  picturesque  school  for  general,  and  not  for  indi- 
vidual, effect.  It  seems  enough  if  the  lover  of  exotics  receive  as 
his  own  those  parts  of  the  ground  skirting  an  approach  where  art 
has  manifestly  been  at  work  in  altering  the  surface-outline;  and 
in  such  places  it  will  be  but  fitting  that  art  should  have  the  choice 
of  the  ornamenting  materials.  The  sides  of  a  public  highway, 
where  a  deep  cutting  has  been  made  through  a  rising-ground,  may 
be  conformabl)^  adorned  with  exotics,  as  has  been  done  where  a 
cutting  had  to  be  made  for  the  public  road  near  Oxenford  Castle  ; 
but  in  other  situations,  where  the  works  of  art  have  been  confined 
within  the  limits  of  the  road  itself,  such  plants  as  bays  and  rhodo- 
dendrons might  appear  intrusive,  and  far  less  suitable  than  our 
own  sweetbriar,  dog-rose,  and  elder. 

It  is  not  necessary  that  a  road  through  a  level  park,  where  no 

obstacle  to  a  straight  course  exists,  should  be  exactly  straight.    A 

footpath,  or  a  path  formed  by  cattle,  in  such   a  situation,  will 

generally  be  found  to  have  two  slight  curves  at  each  end ;  one  to 

the  right,  at  the  gate  of  ingress,  and  another  to  the  left,  at  the 

opposite  extremity.    By  preserving  these  curves,  and  making  them 

artistical,  an  approach  might  be  formed  sufficiently  direct,  yet  not 

.00  formal ;  but  an  error  in  design  has  been  committed  when  an 

4pproach  bends  away  from  a  straight  course,  while  a  level  expanse 

if  grass  seems  to  invite  a  person  to  leave  the  gravel,  and  seek  a 

aort   road   to   the   house  across  the  lawn.     The  curves  in   an 

'.poroach  will  conform  themselves  in  some  measure  to  the  charac- 

.1-.     }(  the  scenery,  even  though  this  may  be  undesigned.     On 

rgedly  picturesque   ground  there  will  be  one  or  more  sudden 

"lis,  and  these  may  sometimes  be  taken  advantage  of  in  drawing 

tention  to  certain  prospects  in  the  landscape.     Where  the  pic- 

•'•esque  style  of  gardening  has  been  adopted,  it  is  not  necessary 

o  have  tb*^  '»    ■^*'  •">  an  approach  highlv^  ortisfiVal  or  such  as  may 
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«dg^  neatly  cut ;  but  in  all  cases  an  approach  should  be  finished  in 
m  superior  manner  to  the  public  roads  in  the  vicinity,  being  kept 
vmoother,  and  formed  of  finer  materials.     On  gently  undulatiug 
ground,  where  the  scenery  is  beautiful  rather  than  picturesque, 
sudden  bends  must  be  avoided;  and  the  curves  will  be  all  the  more 
conformable,  if  regular,  easy,  yet  decided,  and  so  united  together 
as  to  render  it  impossible  to  tell  where  the'  one  begins  and  the 
other  ends.     The  "  line  of  beauty  "  will  guide  the  road  and  the 
walk  wherever  it  forms  the  sectional  surface-line  of  the  ^ound. 
It  can  seldom  be  successfully  imitated  on  level  ground,  and  never 
where  the  scenery  is  rugged.     That  the  ground  may  not  appear 
too  limited  in  extent,  it  is  requisite  that  the  house  be  not  seen 
immediately  on  entering  the  gate  ;  and  if  not  naturally  hid  from 
view,  trees  must  be  used  as  an  artificial  screen.     The  first  view  of 
tlie  house  should  also  be  the  best  that  can  be  obtained ;  and  it  may 
be  well  to  conceal  it  till  it  can  be  seen  in  perspective,  so  that  it 
may  appear  to  have  breadth  as  well  as  length  and  height.     It  is 
essential  that  the  house  present  itself  as  the  leading  feature — the 
concentrating  point — in  the  landscape,  from  whatever  part  of  the 
approach  it  may  be  seen.     There  will  always  be  more  or  less  of 
art  manifested  in  a  park,  though  laid  out  in  the  picturesque  or 
natural  style,  and  the  house  has  a  right  to  appear  as  the  leading 
artistical  feature.     Besides  this,  it  may  be  so  placed  as  to  attract 
attention  amidst  the  native  beauties  of  the  scenery.     Seen  from  a 
public  road,  or  from  any  part  of  the  country-side,  without  the 
boundaries  of  the  park,  it  exists  merely  as  a  feature  in  the  land- 
scape ;    but   whenever  the   gate  is  entered,  the  definite  article 
requires  to  be  used — it  is  themain  feature.     Sometimes,  when  the 
approach  is  very  extended,  the  house  might  possibly  be  seen  at  so 
great  a  distance  as  to  have  a  diminutive  appearance ;  but  this 
will  be  obviated  if  the  designer  takes  care  not  to  let  it  be  seen  till 
a  view  at  once  good  and  commanding  (the  latter  word  being 
applicable  to  the  house,  and  not  to  the  position  of  the  spectator) 
can  be  obtained.     Some  remarks  on  this  subject,  as  well  as  a  lucid 
summary  of  the  principles  regulating  the  curves  of  a  serpentine 
approach,   are  contained  in    Loudon's    Svburban    Architect  and 
Landscape  Gardener,     There  was  a  time,  after  the  fashion  of  the 
geometric  style  had  passed  away,  when  roads,  walks,  and  the 
boundaries  of  plantations  were  all  made  conformable  to  the  line  of 
beauty ;  but  since  Loudon  wrote  on  ornamental  gardening,  many 
of  the  philosophical  principles  of  the  art  have  been  on  record, 
although  not  universally  practised. 

The  attention  of  a  stranger  proceeding  along  an  approach 
should  be  chiefly  directed  to  any  interesting  views  of  scenery 
which  the  park  itself  affords.  It  is  reasonable  to  expect  that  the 
house  will  be  placed  in  a  situation  commanding  the  finest  view  of 
distant  scenery  that  can  be  attained,  consistently  with  due  atte 
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tion  to  other  objects ;  such  as  shelter,  a  supply  of  water,  and 
conveniency  of  access.  If  the  same  view  be  seen  from  any  part 
of  the  approach,  its  novelty,  and  consequently  part  of  the  pleasure 
it  is  fitted  to  impart,  will  be  lost  when  viewed  from  the  windows 
of  the  house.  Novelty  is  one  of  the  three  qualities  in  objects  that, 
according  to  Addison,  please  the  imagination,  the  other  two 
being  greatness  and  beauty.  But  when  the  windows  command  no 
distant  view,  and  when  one  can  be  had  from  any  part  of  the 
approach,  the  case  is  reversed  ;  and  as  the  windows  look  only  into 
the  park,  the  approach  may  be  made  to  serve  some  of  the 
purposes  of  a  "  drive  " — namely,  to  lead  to  points  where  views 
of  an  interesting  kind,  both  within  and  without  the  park,  may  be 
obtained. 

But,  in  the  majority  of  instances,  the  scenery  of  the  park  and 
grounds  will  be  that  most  appropriately  displayed  from  the 
approach.  For  increasing  the  effect  of  this  scenery,  "  running 
foregrounds  "  are  requisite,  and  these  will  chiefly  consist  of  groups 
of  trees  scattered  here  and  there  in  such  a  way  as  that  the  beau- 
tics  beyond  them  may  sometimes,  like  Hector  M'Neiirs  roadside 
cottage,  the  residence  of  "  Meg  Howe,  the  widow,"  be  "  halflins 
seen,  and  halflins  hid."  The  "  running  foreground  "  on  each  side 
of  an  approach  may  be  ranged  so  as  to  add  much  to  the  attrac- 
tiveness of  the  more  distant  scenery.  It  is  well  if  there  is  a  slight 
ascent  within  the  gate,  and  another  on  approaching  the  house.  In 
extended  grounds,  there  may  be  both  ascents  and  descents  in  the 
line  of  approach ;  and  in  uneven  grounds  it  may  require  some 
engineering  in  order  to  preserve  easy  gradients  in  either  case. 
Wnen  a  hill  is  ascended,  there  is  a  good  excuse  for  forming  a 
winding  line,  the  greater  length  of  which  may  be  compensated 
for  by  greater  easiness  of  draught.  After  ascertaining  the  distance 
of  the  house  from  the  gate,  and  its  altitude  as  compared  with  that 
of  the  public  road,  a  calculation  may  be  made,  by  means  of  which 
a  uniform  gradient  might  be  attained  from  one  end  of  the  approach 
to  the  other.  This  is  supposing  the  house  to  stand  on  a  sloping 
bank,  or  on  the  summit  of  a  low  hill,  with  more  or  less  of  an  ascent 
at  every  part  of  an  imaginary  straight  line  between  the  gate 
and  the  house.  Arrived  at  the  termination  of  the  approach,  there 
may  be  found  an  illustration  of  the  necessity  that  exists  for  a 
joint  consultation  between  the  architect  and  the  landscape- 
gardener  before  either  of  them  lays  down  a  fixed  plan.  From 
want  of  such  consultation,  the  privacy  of  the  drawing-room  front, 
or  the  flower-garden  front,  may  sometimes  be  destroyed  by  its 
being  also  made  the  entrance-front ;  and  there  is  an  instance  on 
record  of  the  kitchen  and  offices  being  placed  at  the  wrong  end  of 
the  house,  so  that  all  communication  between  them  and  the  public 
road  was  effected  by  a  continuation  of  the  approach  passing 
before  the  windows  of  the  principal  rooms.     These  rooms  should 
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occupy  a  front  of  the  building  different  from  that  at  which  the 
entrance  is  placed,  not  only  for  the  sake  of  privacy,  but  also  that 
the  view  which  they  may  command  be  seen  from  their  windows 
by  the  stranger  for  the  first  time.  Being  so  seen,  its  effect  will 
be  heightened,  whether  it  be  a  view  of  distant  scenery,  or  of  a 
flower-garden  immediately  under  the  walls. 

One  of  the  disadvantages  attendant  on  an  approach  formed  up 
to  the  entrance  of  a  house,  through  a  straight  avenue  of  trees,  is, 
that  only  a  limited  portion  of  the  front  can  be  seen,  while  there 
is  no  possibility  of  obtaining  a  perspective  view  of  two  sides  of 
the  building,  which  view  is  always  the  most  pleasing,  unless  the 
architect  had  forgotten  that  he  was  not  designing  a  street  house, 
on  only  one  front  of  which  it  is  necessary  to  bestow  ornament.  An 
avenue  near  a  house  is  liable  to  various  other  objections ;  it 
divides  the  lawn  into  two  halves,  thus  destroying  the  unity  of  the 
landscape.  Unless  in  parks  avowedly  laid  out  in  the  ancient 
style,  an  avenue  may  harmonise  ill  with  the  rest  of  the  scenery ; 
and  the  picturesque  style  of  planting  has  this  advantage,  that  its 
Tiews  are  like  those  in  a  kaleidoscope,  no  two  of  them  alike ; 
whereas  the  view  down  one  avenue  is  just  a  counterpart  of  that 
along  another.  To  place  an  obelisk  or  vase  at  the  far  end  of  an 
avenue,  is  to  confer  on  such  an  object  the  unenviable  character  of 
courting  notoriety ;  and  an  avenue,  to  be  satisfactory,  must  have 
its  termination  concealed.  These  objections  to  avenues  must  of 
course  be  balanced  against  arguments  in  their  favour,  and  such 
arguments  must  be  familiar  to  all  lovers  of  the  grand,  the  stately, 
and  the  gloomily  magnificent. 

The  width  of  approaches  varies  from  eight  to  twelve  feet, 
according  to  the  character  of  the  house,  its  distance  from  the 
road,  the  possibility  of  two  carriages  meeting  and  having  to  pass 
each  other,  and  the  opportunities  that  such  carriages  might  have 
of  turning  aside  on  the  grass  where  the  road  might  be  too  narrow. 
It  is  unnecessary  to  have  a  broad  expanse  of  gravel  before  the 
entrance.  By  turning  the  road  at  its  usual  width  round  a  circle 
of  grass,  the  object  that  might  lead  to  the  formation  of  a  wide 
landing-place  of  gravel  may  be  as  well  if  not  better  attained. 

Sometimes  an  approach,  in  part  of  its  course,  is  bordered  by 
corn-fields  or  other  objects  which  it  may  be  thought  desirable  to 
hide.  A  permanent  screen  of  trees  and  shrubs,  in  such  a  situation, 
must  either  have  been  thinly  planted  or  timeously  thinned,  so  as 
to  allow  of  free  growth  to  the  underwood,  and  also  to  allow  tlie 
side-branches  of  the  trees  to  grow  freely.  Thick  planting  and 
lack  of  thinning  have  ruined  many  a  screen  of  this  kind,  as  well  as 
many  plantations,  both  economical  and  ornamental,  or  intended 
to  be  so. 

Suggesttona  on  Peat- Charcoal.     By  J.  ToWERS,  M.R.A.S.E.— 
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Referring  to  No.  32,  p.  549,  of  this  Journal,  the  reader  will  find  a 
"  Report  on  the  economical  uses  of  Peat."  It  comprises  a  series 
of  experiments,  and  inductions  from  them,  indicative  of  deep 
research,  the  results  of  which  are  given  with  great  candour  and 
ability.  Few  persons  who  are  at  all  acquainted  with  the  processes 
of  chemical  analysis  can  be  at  any  loss  to  perceive  the  skill  of 
Dr  Anderson  as  an  operator,  and  the  fidelity  of  his  reports. 
Much  has  been,  and  continues  to  be,  written  upon  every  point 
connected  with  the  subject  of  Irish  bog-peat,  and  Dr  Anderson 
has  touched  upon  four  of  those  points,  adducing  powerful  argu- 
ments upon  each,  derived  from  actual  repeated  experiments;  and 
I  must  confess  he  has  arrived  at  conclusions  adverse  to  the  high 
expectations  formed  by  the  advocates  of  peat-charcoal  as  an 
unfailing  disinfectant  and  deodoriser,  and  available  in  all  cases  for 
the  converting  of  fecal  substances  into  a  manure  of  incalculable 
importance. 

In  so  far  as  Dr  Anderson  has  exposed  the  fallacy  of  the  theory 
that  charcoal  absorbs  ninety-five  volumes  of  ammonia,  every 
impartial  reader  must,  I  think,  go  with  him,  and,  considering  the 
cost  price  of  peat-charcoal  in  Ireland,  and  especially  in  Scotland, 
must  relinquish  the  hope  of  any  remuneration  from  it,  if  its 
absorbent  power  in  respect  of  ammonia  be  deemed  an  essential 
requisite.  But  peat-charcoal  has  other  and  far  higher  claims  for 
general  patronage,  if  we  may  attach  credence  to  reports  which 
meet  us  from  time  to  time.  One  of  these  is  now  before  me, 
headed  "  Sanitary  and  Fertilising  Properties  of  Peat-Charcoal," 
from  The  Artisan,  From  this  report  I  will  extract  a  few  para- 
graphs, after  endeavouring  to  set  at  rest  the  ammonia-absorptive 
power  of  peat-c//arcoa/,  by  suggesting  a  very  simple  experiment, 
which  any  person  may  undertake  who  can  procure  a  pound  of  the 
genuine  article.  It  accords  sufficiently  with  Experiment  No.  1 
of  Dr  Anderson,  p.  555. 

A  glass  filtering  vessel — than  which  none  is  better  than  a  tall 
wine-quart,  the  bottom  cut  off — is  to  have  a  piece  of  canvass  tied 
over  the  neck,  and  to  be  inverted  over  a  deep  tumbler-glass.  Fill 
the  bottle  to  within  an  inch,  or  little  more,  of  the  cut  edge,  with 
the  bog-peat  charcoal,  powdered,  and  just  so  moistened  with  rain- 
water as  to  bring  it  to  that  state  of  screened  garden-mould  in 
which  it  is  used  for  potting :  the  peat  can  thus  be  made  to  lie 
compact,  without  interstices,  by  shaking  and  patting  with  the 
hands,  and  will  permit  the  regular  passage  of  fluid  through  its 
entire  substance. 

Prepare  a  solution  of  carbonate  of  ammonia  (the  common 
smelling-salts)  in  the  proportion  of  1^  drachm  (=  90  grains)  to 
the  imperial  pint  of  rain-water,  which  measures  34.66  cubic  inches. 
When  the  salt  is  quite  dissolved  and  shaken  up,  present  a  strip  of 
glass,  moistened  with  muriatic  acid,  over  the  surface  of  some  of 
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the  liquid  contained  in  a  cup,  and  observe  the  fume  produced  by 
the  union  of  the  ammoniacal  vapour  and  the  muriatic  acid  gas ; 
then  taste  and  smell  the  solution,  in  order,  by  these  three  tests,  to 
obtain  some  idea  of  its  volatile  potency.  Four  slowly  about  an 
ounce  measure  of  the  ammoniacal  liquor  over  the  peat-charcoal, 
distributing  it  equally  over  the  surface,  and  wait  its  absorption ; 
then  add  more,  with  the  like  precautions,  till  a  drop  fall  from  the 
hottle  into  the  receiving-glass.  In  the  Experiment  No.  1,  by  Dr 
Anderson,  we  find  that  *'  the  first  drop  which  filtered  through  was 
as  distinctly  alkaline  as  the  original  fiuid^  indicating  that  no  rapid 
or  abundant  absorption  had  taken  place." 

In  the  trial  which  I  propose,*  I  would  wait  till  the  fluid  ceases 
to  yield  any  single  drop,  and  then  try  whether  it  gave  evidence 
of  the  presence  of  ammonia  either  to  the  taste,  smell,  or  by  apply- 
ing a  strip  of  glass  moistened  with  muriatic  acid.  If  it  should  so 
respond,  1  would  return  the  whole  of  the  filtered  liquid  over  the 
peat-charcoal,  and  let  it  pass  again  through  its  substance,  repeat- 
ing the  tests.  If,  after  three  trials,  ammonia  should  pass  through 
in  sufficient  quantity  to  be  discoverable  by  the  three  tests,  the 
inefficiency  of  peat-charcoal  as  an  absorbent  would  be  substan- 
tially proved. 

But  we  must  not  stop  at  this  point,  for  the  advocates  of  the 
sanitary  and  j^r^iY/^i"??^  properties  of  peat-charcoal  contend,  that  if 
the  simple  proposition  of  applying  it  to  the  sewage  of  towns  were 
carried  into  effect  on  an  extended  scale,  the  result  would  be — 1st, 
Profitable  for  surplus  labour  in  the  country ;  2d,  Efficient  means 
of  sanitary  reform  in  tow^ns ;  and,  3d,  An  increase  in  the  supply 
of  food.  "  By  the  use  of  labour,  and  a  material  at  present  value- 
less, a  marketable  commodity  would  be  produced,  admirably 
adapted  to  promote  the  public  health,  and  which,  when  it  had 
fulfilled  this  important  mission,  would  vastly  and  cheaply  increase 
the  productive  powers  of  the  soil."  The  supply  of  peat  is  said  to 
be  inexhaustible — the  field  of  its  beneficial  application  boundless. 

Again — ''  Capital  and  enterprise,  directed  by  science,  would 
transmute  the  peat-bogs  of  Ireland  and  the  Highlands — which 
now  render  vast  regions  damp,  dreary,  and  desolate — into  Nature's 
storehouse  of  a  new  and  vivifying  clement  of  sanitary,  social,  and 
commercial  progression.  All  other  substances — artificial  products 
obtained  in  the  laboratory — invariably  act  by  new  combinations 
of  matter,  when  applied  as  sanitary  agents.  The  smell  evolved  by 
chlorine,  when  used  to  purify  the  air,  and  other  compounds 
recently  recommended,  are  familiar  examples  of  the  effects  obtain- 
able by  the  use  of  agents  which,  while  they  destroy  or  fix  one  gas, 
liberate  another  scarcely  less  offensive." 


*  The  trial  may  be  Taried  by  substituting  caustic  ammonia  (Lignor  atwiMmxA 
fortU)  for  the  carbonate. 
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The  deodorising  powers  of  peat-charcoal,  in  contradistinction 
from  any  predominant  attraction  for  ammonia  or  its  salts,  form 
the  point  (Tappui  upon  which  rests  the  theory  of  its  most  zealous 
friends.  Almough  they  avow  that  "  infectious  and  contagious 
diseases  may  exist  with  intensity  for  a  long  time,  and  be  propa- 
gated without  the  existence  of  any  offensive  odour;  yet  (say 
they)  the  converse  is  not  irue^  for  you  cannot  have  the  continuance 
of  an  offensive  smell,  such  as  that  emitted  by  decomposing  animal 
or  vegetable  matter,  without  lowering  the  vital  powers,"  &c.  &c., 
to  a  similar  purport. 

Few,  I  imagine,  can  doubt  the  depression  of  animal  spirits  occa- 
sioned by  the  exTialation  of  the  foul  gases  from  cesspools  and 
drains.  These  hydrogenous  gases  forcibly  attract  ana  combine 
with  the  oxygen  of  the  air,  and  thus  deprive  it  of  its  vital  element. 
Hence  they  convert  it  to  an  actual  poison,  by  causing  a  predomi- 
nance of  the  azotic  or  life-destroying  nitrogen.  Few  also  can 
hesitate  to  believe  that  hundreds  of  persons  witnessed  the  nume- 
rous experiments  performed  by  Mr  Jasper  Rogers,*  wherein  the 
foulest  nightsoil  was  instantly  and  effectually  purified  by  inter- 
mixture with  a  moderate  portion  of  the  charred  peat. 

Dr  Anderson's  second  experiment  may  be  taken  in  proof  of  the 
deodorising  power  of  Irish  peat-charcoal.    I  copy  it  verbatim  from 

&556.  "  Lxperiment  2. — This  was  made  in  a  way  similar  to 
o.  1,  but  with  putrid  urine^  which  had  a  distinctly  alkaline  reac- 
tion and  an  offensive  smell.  The  first  drop  which  passed  was 
perfectly  alkaline.  It  had  lost  its  colour  and  putrid  smell,  but  had 
a  distinct  and  pure  ammoniacal  odour.  Here  the  decolourising 
and  deodorising  property,  which  belongs  more  or  less  to  all  sorts 
of  charcoal,  was  distinctly  shown,  but  there  was  no  evidence  of  an 
absorption  of  ammonia.  It  was  obvious  from  these  experiments  " 
(compare  Experiments  3,  5,  7)  "  that  the  absorption  was  ex- 
tremely small — so  small  as  to  be  practically  of  no  importance ;  and 
its  use  for  this  purpose  cannot  be  recommended  to  the  farmer." 

As  the  deodorising  agency  of  peat-charcoal  appears  to  be 
admitted  by  every  party,  particularly  as  a  purifier  of  that  most 
offensive  substance,  nightsoil,  I  beg  to  suggest  that  the  authorities 
whose  duty  it  is  to  regulate  the  movements  of  those  public 
nuisances  called  "  night-cjirts,"  might  effect  a  great  reform,  and 
one,  at  the  same  time,  highly  beneficial  to  agriculture,  by  direct- 
ing the  application  of  a  certain  quantity  of  the  peat  to  every  privy 
or  cesspool  before  and  during  the  transfer  of  tne  soil  to  the  cart. 
Every  concomitant  of  the  process,  as  now  conducted,  is  offensive. 
The  "yJwfc"  and  sickening  odour  inhaled  by  the  labourer — its 
diffusion  through  the  atmosphere  during  the  dead  of  night,  and 

*  By  a  paper  before  me,  I  find  that  these  experiments  were  made  at  the  Mecha- 
nics* Institution,  Southampton  Buildings,  London,  in  October  1849. 
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the  pertinacity  with  which  it  retains  possession  of  the  air  to  a 
great  extent,  when  that  is  calm  and  in  a  moist  condition — these 
are  nuisances  which  ought  not  to  be  suffered  to  exist. 

The  writer  of  the  paper  in  The  Artisan  alludes  to  a  trial  made 
to  ascertain  the  purifying  quality  of  the  charcoal,  which  was 
reported  in  several  periodicals  many  months  since.  He  tells  us 
that  "  he  witnessed  a  cesspool  in  Gray's  Inn  Square,  which  had 
for  some  time  been  in  such  a  state  as  to  be  a  nuisance  in  the 
neighbourhood,  completely  deodorised  by  having  peat-charcoal 
sprinkled  over  it."  He  adds : — "  We  have  the  authority  of  Sir 
Edward  Burrough,  Bart.,  chairman  of  the  Board  of  Health  in 
Dublin,  for  the  fact,  that  a  large  and  most  offensive  cesspool  in 
a  central  part  of  Dublin  had  been  emptied,  with  the  use  of  peat- 
charcoal,  and  its  contents  at  once  carted  in  broad  day,  without  the 
inhabitants  in  the  neighbourhood  being  aware  of  the  nature  of  the 
operation,  or  that  any  offensive  matter  had  been  removed." 

Before  I  proceed  farther  in  search  of  evidences  and  causes, 
justice  and  chemical  trutli  require  the  admission  that,  by  endea- 
vouring to  prove  too  much,  a  good  cause  is  materially  injured. 
Epidemics  affecting  animal  health  and  life,  and  epiphytics  which 
seriously  affect  and  perhaps  destroy  entire  crops,  have  recurred 
time  out  of  mind,  and  passed  off  without  assignable  or  traceable 
cause.  The  Asiatic  virulent  cholera  never  visited  these  islands 
till  about  the  year  1832,  and  its  appearance  then,  almost  simulta- 
neously with  that  peculiar  condition  of  fever  called  injluenza^  (a 
malady  which,  if  it  existed^  had  not  here  assumed  a  violent  type 
till  the  early  part  of  the  eighteenth  century,)  could  not  be  assigned 
to  any  malaria  produced  by  exhalation  from  cesspools,  drains,  and 
foul  closets. 

Would  it  not  be  safer  and  more  reverential  to  consider  such 
afflictive  visitations  as  warnings  of  a  merciful  Providence,  instruct- 
ing us  to  adopt  remedial  measures,  by  which  the  health  and  com- 
fort of  the  people  might  be  improved  and  enhanced  ?  Whatever 
we  admit,  or  affect  to  deny,  certain  it  is  that  ill-drained  premises, 
foul  sewers,  defective  cesspools,  and  the  consequent  soaking  to 
saturation  of  the  ground,  are  grievous  nuisances.  Persons  must 
be  affected  more  or  less  by  the  lowering  and  degradation  of  the 
vital  principle,  and  therefore  it  becomes  an  imperative  duty  to 
remove  the  proximate  causes  of  so  much  mischief. 

Kesiding  in  the  large  and  widely  extending  town  of  Croydon 
in  Surrey,  I  observed  the  daily  progress  of  those  sanitary  opera- 
tions which,  so  far  as  will  concern  the  thorough  sewer  drainage 
and  water  supply  of  the  whole  locality,  must  be  important.  I  can 
attest  the  previous  miserable  state  of  the  ground  in  the  lower 
parts  of  the  town,  in  consequence  of  the  inadequate  measures  long 
adopted.  In  lieu  of  the  old  system  of  brick-and-tile  draining,  (in 
many  places  altogether  useless,)   every  road,  street,  court,  and 
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alley,  new  drain-pipes  made  of  glazed  stoneware  are  laid  at 
certain  required  aepths,  determined  by  theodolite  observations, 
with  a  gradual  fall  towards  a  main  central  drain  of  very  large 
calibre,  which  will  convey  the  whole  sewage  of  the  town  and 
suburbs  into  a  building  where  the  solid  and  fluid  parts  are  to  be 
separated  by  filtration — the  former  to  be  carried  off  through  a 
rivulet,  which  it  will  enter  at  a  very  considerable  distance  from 
the  town.  As  an  adjunct  of  the  greatest  importance,  a  supply  of 
water  is  provided  in  a  tank  of  about  900,000  gallons,  at  an  ele- 
vation wnich  will  furnish  every  dwelling  to  its  uppermost  storey 
with  pure  water,  at  a  pressure  that  will  carry  off  through  all  the 
drains  every  particle  of  sewage  matter  with  extreme  rapidity,  so 
as  to  preclude  the  possibilty  of  any  fecal  accumulation.  The 
outlay  upon  these  works  is  great ;  but,  at  all  events,  the  town 
will  exhibit  one  grand  experiment,  conclusive,  at  least,  of  what  can 
be  effected  by  cleanliness  on  the  one  hand,  and  which,  on  the 
other,  will  show  what  may  be  done  in  the  process  of  deodorisation. 
Ere  long,  I  trust  that  the  Croydon  local  Doard  of  health  may  be 
in  a  position  to  report  faithfully  the  efficacy  and  value  of  peat- 
charcoal,  of  which  trustworthy  evidence,  in  the  great  way,  has  not 
as  yet  been  furnished. 

This  remark  leads  to  a  further  consideration  of  the  experiments 
made  by  Dr  Anderson,  and  reported  by  him,  all  of  which  (see 
pp.  555-557)  concur  in  disproving  the  absorptive  power  that, 
unfortunately,  is  assigned  to  this  charred  peat  in  the  closing 
paragraph  of  the  article  from  The  Artizan.  "  We  confidently 
affirm  that  the  health  and  lives  of  the  victims  of  defective  sanitary 
arrangement  might,  under  Providence,  have  been  preserved  by 
the  application  of  a  small  quantity  of  peat-charcoal ;  and  this  will 
be  the  more  readily  admitted,  when  it  is  borne  in  mind  that  the 
gases  generated  and  given  off  by  cesspools  are  the  ammaniacaly 
sulphuretted  hydrogen,  oliphiant  and  carbonic  acid  gases,  and  that 
charcoal  absorbs  these  gasesj  according  to  De  Saussure,  in  the  fol- 
lowing proportions : — 

Ammoniacal  gas,  .  .        90  times  its  volume 

Sulphuretted  hydrogen,  .         55  ditto 

Oliphiant  gas,     .  .  .35  ditto 

Carbonic  acid,     .  .  .35  ditto." 

Dr  Anderson  repudiates  this  vaunted  absorbent  power;  see  his 
remarks  at  p.  555,  previous  to  Experiment  No  1. 

Here  we  may  appositely  introduce  the  following  passage  from 
p.  558 — "  The  absence  of  absorptive  power  in  peat-charcoal  led 
me  to  inquire  whether  or  not  peat  itec//* possesses  this  property  in 
any  greater  degree — a  matter  which  it  is  of  some  importance  to 
determine,  as  that  substance  is  so  commonly  added  to  the  manure- 
heap  as  an  absorbent.  The  experiments  were  made  with  an 
excellent  peat  from   Dargavel,  Benfrewshire,  where  it  occurs  of 
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considerable  depth.  That  which  I  employed  was  taken  from  the  sur- 
face, and  from  depths  respectiyely  of  2^,  3^,  and  4^  feet.  It  gave 
an  SLsh,  the  analysis  of  which  yielded  the  following  results: — 


Silica, 

Peroxide  of  iron, 
Alumina, 
Lime,  . 
Magnesia, 
Potaeh, 
Soda,  . 

Solphuric  aoid. 
Phosphoric  aoid, 
Chlorine, 
Charcoal, 


21.916 

10.914 

7.092 

10.181 

11.706 

2.410 

5.100 

11.379 

1.616 

0.571 

16.989 

99.824  " 


This  ash  is  rich  in  valuable  constituents ;  but  we  do  not  learn 
its  proportion  compared  with  the  weight  of  the  peat  consumed. 
The  reader  must  also  bear  in  mind  that  the  quantity  of  residuary 
charcoal  is  far  less  than  that  contained  in  peat  merely  charred^  and 
not  incinerated.  At  page  552  we  meet  with  calculations  on  the 
cost  of  production  and  the  value  of  the  charcoal ;  from  which  it 
appears  that  one  ton  costs  23s.  in  Ireland,  at  a  low  calculatioui 
whereas  in  Scotland  the  same  weight  would  cost  30s.    In  a  note, 

{).  552,  it  appears  that  the  sale  price  had  risen  to  £2  the  ton ;  but 
rom  a  quotation  in  the  Mark  Lane  Eocpress^  I  learn  that  it  was 
selling,  in  October  last,  at  £3  per  ton.  The  first  question  that  will 
therefore  present  itself,  must  refer  to  the  cost  of  its  application  for 
the  purposes  of  manure.  The  purifying  agency  of  peat-charcoal 
cannot  be  questioned.  The  putrid  odour  vanishes  immediately, 
AS  shown  by  experiments  5  and  6,  and  admitted  by  Dr  Anderson. 
The  experiment,  also,  of  Mr  Way,  and  the  various  triak  made  by 
myself,  and  reported  on  several  occasions,  prove  that  common 
earden  earth,  used  as  a  filtrating  medium,  will  deodorise  the  foulest 
liquid  manures ;  and  not  so  only,  but  that,  to  the  point  of  satura- 
tion, it  will  attract  and  fix  the  ammoniacal  and  colouring  ingre- 
dients. Earth  itself,  if  thrown  over  the  contents  of  closets  and 
5rivies,  is  familiarly  known  to  act  with  much  effect  as  a  purifier, 
^he  question,  therefore,  becomes  more  urgent,  whether,  at  £2  or 
£3  per  ton,  peat-charcoal,  employed  as  a  deodoriser  of  nightsoil  and 
the  solid  deposits  of  filtered  sewerage,  will  remunerate  the  farmer? 
The  inquiry  naturally  leads  to  a  consideration  of  the  absorptive 
powers  of  pure  uncharred  peat,  as  compared  with  those  of  its  char- 
coal. Fifteen  experiments  stand  recorded  in  Dr  Anderson's  Re- 
port, from  which  1  select  No.  12,  p.  560,  as  comprehending  the 
substance  and  bearing  of  the  series :  "  500  grains  of  surface  peat  " 
(see  p.  559)  "were  taken,  and  a  highly  alkaline  B,ni  putrid  urine 
added,  until  the  mixture  acquired  a  slightly  alkaline  reaction,  for 
which  purpose  9  cubic  inches  were  required.  Its  putrid  odour 
was  only  sltghily  diminished.     After  exposure  to  the  air  in  a  thin 
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layer,  it  weighed  642  grains,  and  was  found  to  contain  2.105 
per  cent  of  nitrogen.  The  whole  quantity  of  nitrogen  present 
amounted  therefore  to  13.5  grains,  of  which  4.03  were  originally 
present — leaving,  as  the  quantity  absorbed,  9.47  grains,  which  is 
equal  to  11.49  grains  of  ammonia,  or  more  than  2  per  cent  of 
the  peat.  It  must,  however,  be  understood  that  part  of  this  am- 
monia exists  in  the  urine  in  a  non-volatile  state,  in  which  it  has 
no  tendency  to  escape^  and  it  is  only  a  part  of  it  which  can  be  con- 
sidered as,  strictly  speaking,  retained  by  the  peat ;  and  it  is  for 
this  reason  that  the  absorption  appears  larger  than  when  pure 
ammonia  is  made  use  of,  as  in  experiment  7." 

The  experiments,  as  I)r  Anderson  observes,  are  sufficiently  varied 
to  show  that  raw  or  pure  peat  can  absorb  a  considerable  quantity  of 
ammonia,  and  also  retain  it,  under  even  unfavourable  circumstances. 
The  peat-charcoal^  however,  very  feebly  attracts  and  fixes  ammo- 
nia, but  perfectly  destroys  putrid  matters ;  thus  deodorising  and 
rendering  them  innocuous,  which  raw  peat  fails  to  do.  Here, 
then,  parties  are  at  issue. 

If  the  fixation  of  ammonia  be  the  chief  desideratum,  the  value 
of  peat-charcoal  is  reduced  almost  to  zero.  If,  on  the  other  hand, 
the  complete  purification  of  millions  of  tons  of  fecal  matters,  which 
tend  to  pollute  some  of  the  finest  rivers,  be  almost  a  sine  qua  nonj 
then  peat-charcoal  (the  preparation  of  which  would  remove 
and  employ  to  purpose  a  useless  deposit)  becomes  an  agent  of 
vast  importance.  Price  and  outlay  lay  claim  to  very  serious  con- 
sideration. At  present  they  appear  threatening,  and  go  far  to 
justify  Dr  Anderson's  opinion  "  that  the  value  of  peat-charcoal  as 
a  manure,  and  absorbent  of  the  valuable  constituents  of  manures, 
is  not  such  as  to  justify  the  farmer  in  employing  it,  or  to  encou- 
rage us  in  attempting  its  introduction  into  Scotland." 

Experiments  on  a  broad  scale  are  progressing,  and  also  on  the 
distillation  ofveat — on  the  latter,  I  am  assured,  with  high  promise 
of  success,  lime  must  detennine  the  results  of  both;  but  assu- 
redly the  a) '^"^iT^ation  o"  ^^^f-  ira'^^n^^e,  foul  leaky  cesspools,  and 
unhealthy  w>':  ^e'"'^'^**-  ■  •**  ^n*  ■"^''e  evident,  and  correapond- 
'■ncrl^  'irQcp* 

x^otUtiiiu-K      '        -•'"'   7  t/.-     it^/\,ji*uuruv  iJlass  in  France.    From 

Innuaire  Gv   i  i^oitv/.i.ic  i'o*itique  et  de  la  Statistique." — The 

allowing  table  shows  the  extent  of  each  species  of  cultivation  in 

^VarjoA.   ^fo"'     ^f^r^Qyr^et  V^oinc"    "^nnQ'  frv  fpn  -^prop  nearly) 

nectares. 
,^.--  1 3,900,263 

'^in....  1,972,340 

>ther  civj/<  8,442,139 

artificial  r*  "".576,547 

«rirp*  e?»-  766,578 
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The  above  does  not  include  the  fallow-land,  which  would  raise  the 
amount  to  28,421,000  hectares,  or  about  half  the  surface  of  the 
country — the  remainder  being  composed  of  pasture-land,  forest,  &c. 
In  order  to  estimate  the  annual  outlay  upon  the  cultivated 
lands,  we  must  first  ascertain  the  number  of  labourers,  or,  in  other 
words,  we  must  estimate  the  agricultural  population  of  the  country 
— an  operation  of  some  uncertainty,  as  the  census  does  not  clearly 
distinguish  the  employment  of  the  population.  According  to  the 
best  information,  we  would,  however,  estimate  it  as  follows : — 

8,000,000  inhabitants  in  towns,         .        .        .      =  22  per  cent 
1,000,000        do.        in  country,  not  being  cul- )  __    « 

tivators  of  the  soil,        .        .  $  " 

27,000,000  agricaltural  labourers  in  the  country )  __  ^^ 

and  in  villages,     ...  $  " 

36,000,000  100        „ 

Agriculture,  therefore,  employs  in  France  about  three-fourths  of 
the  inhabitants.  In  England,  not  more  than  one-third  are  so 
employed. 

The  usual  proportion  of  4J  to  each  family  gives  six  millions 
of  agricultural  families  in  France.  The  sex  and  age  of  the  indi- 
viduals of  these  families  are  as  follows : — 

Labourers,        .  6,000,000  men. 

„  .  6,000,000  women. 

„  .  6,000,000  adult  children. 

18,000,000 
6,000,000  children. 
8,000,000  infants. 


Giving       27,000,000  of  inhabitants  depending  upon  agriculture. 

By  spreading  the  18,000,000  of  able-bodied  labourers  over  the 
21,500,000  hectares  of  cultivated  land,  we  have  one  labourer  to 
each  l^th  hectare,  (3  acres,)  of  which  about  2  are  under  cerealS| 
and  1  under  vines  and  other  crops. 

The  proportion  of  inhabitants  employed  on  the  cereals  and 
other  crops  varies  with  each  district,  and  is  influenced  both  by  the 
variety  of  the  soil  and  the  density  of  the  population ;  but,  as  a 

feneral  rule,  the  extent  of  ground  to  each  labourer  is  greater  in 
'ranee  than  in  Germany  at  the  same  latitude. 
The  money- value  of  the  crops  enables  us  to  draw  most  impor- 
tant conclusions  bearing  on  tne  subject  of  this  essay.  Their 
yearly  value  has  been  estimated  at  5,152,653,000  francs  =  240 
francs  per  hectare  (=  £4  per  acre.)  The  expense  of  cultivation, 
not  including  the  value  of  the  seed,  is  3,016,261,000  francs  = 
140  francs  per  hecture  (=  ^£^2,  6s.  per  acre,)  which  is  paid  to 
the  labourer,  or  gained  by  those  who  cultivate  their  own  land. 
If  the  total  sum  be  divided  amongst  the  six  million  families,  we 
have  for  each  an  annual  wage  of  500  francs  (=  £20,  16s.;)  or  per 
day  1  franc  37  cents  (=  less  than  Is.) 
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But  these  labourers  are  not  constantly  employed — indeed  the 
duration  of  their  employment  does  not  exceed  200  days  per 
annum ;  we  must  therefore  increase  the  above  estimate  of  their 
daily  earnings  as  follows  : — 

Francs.  Cents.         s.  d.  Fnuiei. 

6,000,000  men  at        1           50  (==1  3  )«  1,800,000,000 

6,000,000  women  at    -           75  (=0  74)  =  900,000,000 

6,000,000  children  at  -           25  (=0  24)  =  300,000,000 

Total,  3,000,000,000 

This  gives,  for  the  labour  of  three  persons,  to  each  family  a  daily 
wage  of  2  francs  50  cents,  (2s.  Id.)  Without  doubt,  in  some  dis- 
tricts the  labourers  are  paid  more ;  but  we  have  endeavoured  to 
show  the  average  wages  which  may  be  received,  without  taking 
special  account  of  the  occasional  or  local  superfluity  or  scarcity 
of  labourers — though,  as  will  be  perceived,  we  have  made  due 
allowance  for  the  length  of  time  they  may  be  off  work. 

Over  and  above  the  labouring  population,  there  are  the  children, 
whose  earnings  are  too  small  to  alt^r  materially  the  conclusions 
above  arrived  at. 

The  question  of  life  or  death,  prosperity  or  famine,  is  inti- 
mately bound  up  with  the  above  figures ;  and  the  importance  ot 
the  inquiry  will  be  perceived  when  we  recollect  that  the  indivi- 
duals concerned  count  by  millions,  or  three-fourths  of  the  popu- 
lation of  France.  And  besides,  is  it  possible,  at  the  present 
price  of  the  necessaries  of  life,  out  of  a  sum  of  500  franc8|  to 
maintain  a  family  of  4  or  5  persons  for  twelve  months  ? 

The  primary  article  of  consumption  is  wheat.    At  the  rate  of 

3  hectolitres  (=66  gallons  =1  qr.  ^  bush.)  to  each  individual,  each 

family  would  require  13  to  14  hectolitres,  costing  210  francs  to 

280  francs  (£8,  15s.  to  £11,  10s.,)  according  as  the  price  varies 

between  its  present  value,  15  francs,  and  its  occasional  cost,  20 

francs.     In  tlie  first  instance,  there  will  remain  for  other  articles, 

290  francs  (£12 ;)  in  the  second,  220  francs  (£9,  lis.)     But  when 

the  price  of  wheat,  in  years  of  scarcity,  reaches  to  25  or  30  francs 

)er  nectolitre,  the  entire  earnings  of  the  family,  except  £2j  lOs. 

'^'^  ^3,  will  thus  be  absorbed  in  the  purchase  of  this  article  alone. 

f he  above  figures  give  rather  a  curious  commentary  upon  the 

'aunted  pleasures  of  a  country  life.     At  such  prices  as  we  had 

ost  year,  the  utmost  the  agricultural  labourer  comd  manage  was  to 

jay  for  the  salt  required  K>r  his  soupe  maigre^  and  which  he  must 

"'^  '^ontent  to  swallow,  even  though  it  be  not  seasoned  with  meat 

fi  DUtt'*^     And  when  the  family  is  surprised  by  the  misfortune 

»f  R>     ^^dition  to   its  number,  the  hundred  sous   (5s.)  required 

^^    »'     )residing  matron  for  her  assistance,  can  only  be  procured 

^  -nths  of  pr«>^ious  self-denial.     The  whole  energy  of  their 

.r      A/l       icspf^^'stA  struggles  to  pay  the  miller  and  their 
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poverty  ever  induce  them  to  forget  the  claims  of  their  children  for 
something  in  the  way  of  education. 

It  would,  however,  be  a  serious  error  if  the  wishes  or  the 
wants  of  an  agricultural  labourer  were  compared  with  those  of 
an  inhabitant  of  a  town.  In  the  first  place,  as  a  set-off  to  his 
misery,  the  inhabitant  of  the  country  enjoys  the  inestimable 
blessing  of  labouring  in  pure  air,  and  surrounded  by  nature  in  her 
most  beautiful  forms ;  nor  is  there  anything  in  his  employment 
which  necessarily  injures  his  health,  or  debases  him  to  a  mere 
assistant  of  a  machine,  as  is  too  often  the  case  with  our  manu- 
facturing  population.  At  the  same  time  we  regret  to  confess  that 
the  improved  circumstances  of  the  rest  of  our  people  have  not 
as  yet  reached  our  agricultural  population.  In  the  reign  of  Louis 
X VI.,  Arthur  Young  referred  witli  horror  to  the  black  bread 
eaten  by  them.  Since  that  time  half  a  century  has  passed,  and 
whilst  our  agricultural  produce  has  tripled  in  value,  the  labourers 
who  produce  it  continue,  from  custom  and  from  necessity,  to  eat 
a  detestable  bread  made  from  rye,  barley,  or  pease,  and  potatoes ; 
and,  to  make  the  matter  still  worse,  it  is  badly  baked,  without 
yeast ;  and  being  sometimes  kept  for  weeks,  it  becomes  covered 
with  mould,  and  altogether  presents  an  appearance  enough  to 
turn  the  stomach  of  a  savage. 

In  such  a  country  as  ours,  (France,)  where  nothing  can  be 
done  without  the  intervention  of  Government,  it  is  much  to  be 
desired  that  a  law  could  be  enforced  to  give  our  agricultural  popu- 
lation a  dietary  equal  to  that  of  the  poorest  part  of  England. 
And  we  have  often  been  surprised  to  hear  the  declamation  of  our 
would-be  patriots  on  the  subject  of  providing  all  our  population 
with  animal  food.  Would  it  not  be  better,  in  the  first  place,  to  see 
that  they  had  something  better  than  pig's  meat  for  their  daily  bread? 

Thermometrographia  for  the  Agricultural  Season  ending  tcith 
October  1851.  From  observations  at  Annat  Cottage,  Perthshire: 
N.  Lat.  56'  25' ;  Elevation,  170  feet. 

Explanation.* — The  weekly  mean  temperature  is  indicated  by 
the  upper  dark  line,  the  dotted  line  showmg  the  weekly  mean  for 
the  previous  season.  The  scale  of  degrees  is  at  the  left-hand  side. 
The  lower  dark  line  shows  the  monthly  depth  of  rain ;  the  dotted 
line,  the  monthly  depth  for  the  previous  season.  The  scale  of 
inches  is  at  the  nght-hand  side.  A  middle  line  shows  the  monthly 
barometrical  average.  To  provide  a  scale  for  it,  the  line  of  30 
degrees  may  be  called  a  line  of  30  inches,  and  the  space  between 
it  and  the  Ime  of  20  degrees  divided  into  tenth  parts  of  an  inch. 

From  the  mildness  of  the  winter  there  was  almost  a  uniformity 
in   temperature    between   the   months    of    December,  January, 

*  See  woodcut  oyer  the  page. — Ed. 


236  THE  farmers'  note-book. — KO.  XXXIV. 

February,  aod  Marcb.     The  severest  frost  was  in  November; 
Excepting  the  last  week  of  June,  the  summer  weeks  were  rathw 


cooler  than  usual ;  but  in  September  and  October  the  temperature 
was  high,  and  this  brought  up  the  mean  for  the  "  vegetating  seit- 
8on"  (from  March  20  to  October  20)  to  52.96  degrees,  which  is 
higher  than  that  for  any  of  the  four  previous  seasons.  The 
average  for  the  five  past  vegetating  seasons  was  52.32  degrees.' 
In  1846  the  mean  was  much  higlier. 

The  summer  was  dry,  and  the  effects  of  the  drought  were  inju- 
rious to  oats,  barley,  and  clover,  on  early  soils,  ilay  was  ary 
throughout ;  aud  in  June  and  September  little  rain  fell.  February 
was  very  dry,  and  hence  a  favourable  seed-time  followed  a  remark- 
ably wet  January.  But  though  the  season  has  been  dry,  several 
of  the  months  had  an  excess  of  rain ;  and  this  brings  up  the  depth 
for  the  whole  twelve  months  to  32.05  inches,  or  four  inches  above 
the  average.  As  the  vegetating  season  included  the  last  eleven 
days  of  March,  most  of  ivbieh  were  very  moist,  the  depth  of  rain 
for  this  season  was  as  much  as  17.54  inches,  giving  the  fair 
average  of  2J  inches  for  each  montli;  so  that  the  lengthened 
drought  was  the  eifect  of  unequal  diatribution  of  the  rain  tnat  fell. 
The  depth  for  the  tlirec  summer  months  gives  an  average  of  only 
IJ  inch  for  each  month :  the  depth  of  rain  for  the  agricultural 
season  ending  with  October  1850  was  27.8  inches. 

The  mean  temperature  for  the  twelve  months  was  48.23 
degrees:  the  mean  for  the  previous  twelve  months  was  47.27 
degrees.     Kovembcr  and  the  three  following  months  had  a  tern- 
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Eerature  above  the  average,  as  had  also  May,  September,  and 
October.  The  other  five  months  were  under  the  average,  Decem- 
ber and  the  three  following  months  were  nearly  uniform  in  tem- 
perature, as  is  manifested  by  the  diagram,  and  may  thus  be  ex- 
pressed in  figures: — Dec.  40.5°,  Jan.  40.45°,  Feb.  40.4°,  and 
March  40.95°.  As  seen  by  the  rows  of  figures  at  the  bottom  of  the 
diagram,  marked  between  D  and  E  for  days  earlier,  and  between 
D  and  L  for  days  later,  the  mildness  of  the  winter  caused  a  remark- 
able forwardness  in  the  vegetation,  which  the  season  maintained  till 
the  beginning  of  March.  Towards  the  end  of  January,  flowers 
bloomed  nearly  a  month  before  their  recorded  time  in  1850;  but 
towards  the  end  of  the  rather  cool  and  moist  month  of  March  they 
were  about  a  fortnight  later.  Vegetation  gained  a  week  by  the  be- 
ginning of  May,  and,  by  the  beginning  of  June,  was  again  as  forward 
as  in  1850  at  the  same  date.  Days  were  now  gained  and  lost  on 
both  sides ;  and,  on  the  12th  of  August,  the  autumn  crocus  closed 
the  list  of  floral  indicators,  by  appearing  just  a  day  later  than  last 
year.  Harvest  was,  however,  fully  a  week  later  in  commencing — 
cloudv  and  showery  weather  in  August  having  prevented  hasty 
ripenmg.  In  the  earlier  fields,  moreover,  there  was  a  late  or 
second  growth  after  the  Lammas  raius,  especially  in  those  parts 
where  the  corn  had  been  stinted  and  almost  parched  by  the 
drought  of  May  and  June;  and,  in  many  instances,  the  fields 
usually  earliest  were  latest  in  being  cut  down. 

There  was  a  high  atmospheric  wave  in  September,  the  ba- 
rometer for  thirteen  successive  days  having  ranged  above  30 
inches.  The  annual  mean  of  the  barometer  was  a  shade  lower,  as 
the  depth  of  rain  was  somewhat  greater,  than  in  the  previous  sea- 
son. The  mean  was  29.496  inches,  being  lower  than  that  for  the 
previous  season  by  the  nineteen-thousandth  part  of  an  inch.  Had 
the  weather  been  clearer  and  more  frosty  in  wmter,  the  barometrical 
mean  would  have  been  higher,  and  the  depth  of  rain  of  course  less, 
than  for  the  year  ending  with  October  1850. 

With  the  exception  of  some  unseasonable  frosts  in  summer| 
there  has  been  nothing  to  countenance  the  belief  that  an  open 
winter  is  generally  followed  by  a  backward  season  for  vegetation. 
If  there  was  frost  in  summer,  there  was  also  at  least  one  day  of 
heat  unequalled  since  1846,  and  unsurpassed  since  1826. 

Evergreens^  as  a  niexins  of  Shelter.  By  Mr  Peter  Mackenzie, 
West  rlean,  Stirling. — Among  the  many  illustrated  advertise- 
ments that  appear  irom  time  to  time,  one  may  be  seen  headed 
"  Comfort  in  a  storm."  A  well-clad  gentleman  is  represented  as 
enjoying  much  comfort  in  the  midst  of  a  pelting  shower  of  rain 
and  wind,  being  protected  by  means  of  a  covering  that  would  not 
be  easily  penetrated  by  the  wet :  in  the  background,  a  poor-look- 
ing half-clad  individual  is  seen  striving  to  get  along,  and  yet 
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making  little  progress,  while  "  the  loosened  tempest  reigns,*"  and, 

Low  waves  the  rooted  forest,  yexed,  and  sheds 
What  of  its  tarnished  honours  yet  remain  ; 
Dash'd  down  and  scattered  by  the  tearing  wind's 
Assiduous  fury  its  gigantic  limbs. 
Thus  struggling  through  the  dissipated  grove, 
The  whirling  tempest  roves  along  the  plain  ; 
And  on  the  cottage  thatched,  or  lordly  roof, 
Keen  fastening,  shakes  them  to  the  solid  base. 

Many  a  lordly  home  and  humble  cot  in  our  country  may  be 
made  more  comfortable  in  our  cold  and  stormy  months,  if  they 
had  more  shelter  afforded  them.  This  might,  in  many  cases,  be 
easily  accomplished  by  means  of  evergreens  properly  cultivated 
Scotland,  in  many  places,  is  better  adapted  for  the  growth  of  some 
evergreen  shrubs  than  many  parts  of  England.  Some  winters 
make  sad  havoc  amon^  the  Portugal  and  common  laurels  in  the 
south,  while  those  in  the  north  are  little  injured.  The  following 
explanation  has  been  given  on  the  subject : — 

The  principal  circumstances  in  which  evergreens  physiologically 
differ  from  other  plants  are,  the  hardness  of  their  cuticle,  the  thick- 
ness of  the  parenchyma  of  their  leaves,  and  the  small  number  of 
breathing  pores  formed  on  the  surface  of  those  organs.  These 
peculiarities  taken  together  enable  them  to  withstand  heat  and 
drought  with  more  success  than  other  plants,  but  are  often  not 
sufficient  to  protect  them  against  such  influences  in  excess :  hence 
we  find  them  comparatively  uncommon  in  those  parts  of  the  con- 
tinent of  Europe  where  the  summers  are  hot  and  dry,  and  most 
flourishing  in  a  moist  insular  climate  like  our  own.  This  is  ren- 
dered more  intelligible  by  a  comparison  of  the  proportions  borne 
by  their  evaporatmg  pores  or  stomates,  and  those  of  deciduous 
plants.  As  far  as  this  subject  has  been  investigated,  it  appears 
that  their  leaves  are  usually  altogether  destitute  of  such  organs 
on  the  upper  side,  and  that  those  of  the  latter  are  mostly  fewer  in 
number  and  much  less  active  than  in  deciduous  plants. 

The  time  has  long  passed  by  when  laurels  were  protected  with 

blankets  to  save  them  from  frost.      They  have  since  that  time 

jeen  the  means  of  protecting  other  things,  and  ought  to  be  more 

generally  cultivated.      Where  shelter  is  reauired — and,  as  one 

''^•^larks,  considering  the  great  importance  ot  evergreens  in  a  cli- 

•  »te  like  that  of  Great   Britain,  where  they  flourish  in  such 

•  Ui'ivalled  beauty,  and  form  so  nyich  natural  protection  to  bleak, 
^▼oosed  situations — they  cannot  be  too  extensively  planted. 

^rom  the  days  of  Evelyn  to  the  present  time,  many  directions 
^i»ie  been  given  about  the  planting  and  management  of  evergreens, 
ind  it  is  still  a  disputed  point  among  cultivators  respecting  the  best 
•'ne  when  they  should  be  planted.    We  have  no  intention,  at  pre- 

it,  to  make  any  attempt  for  having  the  question  settled,  but  will 
'  mp^»   i  few  rem?-ks,  drawn  from  'observation  and  manv  years' 
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received  respecting  the  soil  in  which  most  evergreens  may  be 
grown,  we  think  one  ingredient  has  been  omitted  where  healthy 
and  vigorous  plants  are  wanted,  especially  in  exposed  situations. 

It  has  passed  into  a  proverb,  that  a  dumb  man  never  gains  the 
law;  but  we  will  endeavour  to  make  out  our  case  from  the  testimony 
of  living  witnesses  that  are  very  mute,  except  when  greatly  agi- 
tated, when  heavy  gales  and  wintry  winds  are  endeavouring  to 
force  a  passage  through  their  body ;  but,  sheltered  by  their  green 
garments,  we  may  in  a  great  measure  realise  the 

Poet's  dreams 
Of  Ternal  landscapes^  of  Elysian  vales 
And  islands  of  the  blest !  where,  hand  in  hand, 
Eternal  spring  and  autumn  rule  the  year, 
And  loTe  and  joy  lead  on  immortal  youth. 

It  may  be  thought  a  strange  thing  by  some  that  we  should 
recommend  that  dead  and  despised  material  called  peat  as  an 
agent  for  sheltering  and  beautifying  our  native  land;  but  facts  are 
stubborn  things,  and  we  will  now  state  a  few  of  them. 

Some  years  a^o  we  planted  evergreens  in  different  kinds  of  soil, 
expecting  that  they  would  grow  in  a  short  time  to  form  useful  and 
ornamental  plants.  In  one  place  the  ground  was  somewhat  stiff; 
but,  before  planting,  a  small  hollow  had  to  be  filled  up  to  bring 
the  ground  to  the  slope  that  was  required :  the  hollow  was  filled 
with  rough  peat,  without  any  preparation  whatever,  except  break- 
ing it  small  and  exposing  it  to  the  weather.  Plants  about  the 
same  size  were  put  in,  the  shrubs  being  chiefly  common  and  Por- 
tugal laurels.  The  situation  is  somewhat  exposed  to  the  south- 
west gales,  which  are  often  very  cutting  to  such  plants ;  however, 
those  in  the  peat  pushed  their  way  in  spite  of  all  opposition,  while 
those  on  the  east  and  west,  and  within  a  few  yards  of  those  in  the 
peat,  made  very  little  of  the  progress  which  plants  should  do  that  are 
intended  for  shelter.  We  measured  some  of  them  lately,  and  we 
found  that  those  in  the  peat  were  about  16  feet  in  diameter  near 
the  ground,  and  about  10  feet  high — healthy,  thick-set  plants ; 
while  those  on  the  east  side,  in  the  clayey  soil,  were  about  5  feet  in 
diameter,  and  about  4  feet  high,  and  those  on  the  west  side,  in  some- 
what similar  soil,  measured  only  4  feet  in  diameter,  and  about  3  feet 
high.  None,  we  think,  would  be  inclined  to  doubt  that  the  diffei^ 
ence  in  size  and  other  conditions  of  the  plants  was  owing  to  the 
soil  in  which  they  grew. 

In  another  place,  where  the  soil  was  better,  being  formerly  part 
of  an  old  kitchen  garden,  and  also  better  sheltered,  plants  of  a 
similar  nature  had  another  trial,  alongside  of  others  planted  in 
peat  at  the  same  time,  and  as  nearly  as  possible  of  the  same  size. 
Those  in  the  peat  measured  about  24  feet  in  diameter  near  the 
ground,  and  were  about  20  feet  high ;  while  those  adjoining  them, 
in  the  old  garden  soil,  measured  only  about  15  feet  in  diameter,  and 
about  10  teet  high. 
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The  slow  growth  of  evergreen  shrubs  in  exposed  aspects,  where 
the  soil  is  not  suitable  for  the  plants,  may  be  one  reason  why  they 
are  less  used  for  shelter  than  they  ought  to  be.  In  many  places 
the  dead  leaves  strew  the  walks  in  the  woods  and  other  places,  and 
during  the  winter  months  there  are  few  green  leaves  to  be  seen; 
even  the  pale  wild-ilowers  are  withered;  and  the  situation  becomes 
still  more  cheerless  when  the  frost  hangs  blackening  on  the  stems 
of  leafless  trees,  and  the  dew-drops  fall  in  frozen  showers.  In  such 
a  place  the  yellow  hues  of  autumn  would  be  welcome ;  but  they 
are  gone,  and  shine  no  longer  on  the  hills  and  plains,  and  there  is 
little  shelter  left  even  for  the  redbreast  and  blackbird.  But  how 
different  is  the  appearance  of  winter  where  evergreens  abound  ? 

Twenty  years  ago  the  Journal  of  Agriculture  told  the  public 
that  it  is  in  winter  that  evergreens  delight  the  eye  and  enliven 
the  sylvan  scene.  When  the  oak  is  shorn  of  its  foliage,  the  pine 
and  the  holly  present  the  verdure  and  recall  the  images  of  spring. 
It  is  surprising,  then,  that  so  little  care  is  bestowed  on  so  easy  a 
method  of  adding  to  the  interest  and  variety  of  the  deciduous  forest, 
namely,  by  a  judicious  intermixture  of  those  beautiful  plants.  Be- 
sides the  purposes  of  ornament,  too,  they  are  not  without  value  for 
their  wood  :  they  may  grow  as  underwood,  without  interfering  with 
the  progress  of  the  larger  timber ;  and,  if  we  can  be  allowed  to 
think  of  cruelty  amidst  the  lovely  serenity  of  the  forest  shade, 
they  afford  to  the  sportsman  the  means  of  enjoying  his  captivat- 
ing^ but  destructive  art.  Nor  is  it  because  these  plants  are  too 
delicate  to  brave  the  severity  of  our  winter  that  they  are  not  more 
generally  planted :  many  hardy  evergreens  stand  with  impunity 
even  the  nighest  altitude  at  which  forest  trees  can  be  raised  in 
this  island.  The  common  holly  and  the  rhododendrons,  for 
example,  never  suffer  in  their  wood  or  their  foliage  from  our 
severest  winters. 

Where  evergreens  are  planted  in  masses,  and  are  at  all  healthy, 
some  will  require  to  be  transplanted,  in  order  that   the  others 
may  live  and  become  better  and  more  ornamental  plants.     Now, 
it  is  well  known  to  those  who  have  had  experience  in  the  trans- 
planting of  evergreens,  that  when  the  plants  are  of  considerable 
«ize,   a  great   object   is   gained   when    they  can  obtain  a  good 
^all  of  eartlk  along  with  the  roots  when  the  plant  is  removed. 
T^'»t  there  are  certain  varieties  of  soil  in  which  evergreens  will 
:^ixj^  when  planted  in  a  young  state,  and  yet  with  the  greatest 
"•»  ^  they  can   hardly  bo  removed  with   earth   attached  to  the 
.s  :  the  consequence  is,  that  many  of  them  die,  unless  the  plants 
•       rreatly  reduced  in  the  head  by  means  of  the  saw  and  the 
^1  uiiing-knife.  Although  we  have  always  found  it  otherwise,  where 
>  /.-  if^'Herable  quantity  of  peat  is  mixed  with  the  soil  in  which 
"*^      Giants   are   put,  and  where   such   a  precaution   is   taken, 
♦  ca^ieens  may  al^^ioot  be  lifted  at  any  season  ;  and  it  is  little 
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another;  as  we  commonly  find,  where  peat  abounds  in  the 
soil,  there  is  an  abundance  of  fibre  so  matted  and  interwoven 
together,  that  there  is  no  difficulty  in  lifting  large  plants  with 
good  balls,  without  any  previous  preparative  or  need  of  apparatus 
to  keep  the  earth  together  until  the  plants  are  removed  to  their 
new  places  of  abode. 

In  some  seasons  the  east  wind  proves  injurious  to  newly-planted 
evergreens,  when  it  blows  direct  upon  them  for  some  time  in  the 
spring.  Such  a  wind  is  said  to  be  both  cold  and  dry,  and 
abstracts  moisture  from  the  leaves  of  the  plants  faster  than  the 
roots  can  supply  it ;  by  which  means  newly-planted  laurels, 
and  plants  of  a  similar  nature,  are  sometimes  much  withered, 
especially  if  poorly  supplied  with  fibres  to  supply  the  demand  for 
moisture  made  upon  them.  We  have  tried  a  temporary  shelter 
for  young  plants  for  a  few  months  after  the  plants  were  put  in, 
which  was  of  considerable  benefit  to  the  shrubs  in  protecting 
them  from  the  influence  of  so  biting  an  enemy.  The  defence 
against  the  east  wind  was  easily  made,  and  cost  little  expense — it 
being  simply  a  small  number  of  stakes  driven  into  the  ground,  on 
the  north  and  east  sides  of  the  plantation,  about  four  feet  high 
from  the  ground ;  and  between  them  branches  of  spruce  fir  were 
afterwards  warped,  so  as  to  form  a  green  fence,  that  did  not  look 
disagreeable  even  in  a  flower-garden. 

Before  closing  our  remarks  on  the  transplanting  of  evergreens, 
some  useful  lessons  may  be  learned  by  noticing  how  much  planters 
difier  on  this  subject.  The  late  Dr  Neill  remarks,  that  near  the 
house,  and  about  the  flower-garden,  evergreen  shrubs  should 
abound.  There  should  be  at  least  one  evergreen  for  two  deciduous 
shrubs.  The  transplanting  of  evergreens  requires  some  attention. 
It  is  often  desirable  to  have  them  at  once  of  considerable  size,  and 
fine  large  specimens  may  sometimes  be  found  in  public  nurseries 
or  market-gardens.  A  year  before  these  are  to  be  removed  the 
roots  should  be  cut,  by  passing  a  sharp  spade  all  around  and  below 
them,  thus  encouraging  in  them  the  setting  out  of  new  and  tufted 
roots,  and  greatly  facilitating  the  subsequent  removal  of  the  plant. 
The  roots  of  any  kind  of  evergreen  should  be  as  little  as  possible 
exposed  to  the  air.  Nicol,  in  his  Calendar^  makes  some  judicious 
observations  on  the  best  time  for  transplanting  evergreens.  He 
prefers  the  middle  or  end  of  April,  or  rather  the  precise  time 
when  the  plant  begins  to  grow  for  the  season,  when  the  buds  swell 
and  the  new  leaves  are  about  to  be  unfolded.  The  roots  are  then  in 
an  active  state;  and  if  the  transplanting  be  speedily  accomplished, 
no  check  is  sustained.  Next  to  this  late  period  of  the  spring,  the 
beginning  of  August  is  a  good  time ;  for  a  second  growth  then 
takes  place,  as  careful  observers  must  have  remarked,  occasioned 
perhaps  by  the  showery  weather  which  generally  occurs  at  that 
season. 

Errington  says  that  he  has  invariably  found  autumn  the  best 
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season  for  transplanting  evergreens,  for  the  following  reasons :  Ist, 
The  atmosphere  of  autumn  is  by  far  less  dry  and  capricious  than 
that  of  spring ;  2dly,  Evergreens  have  then  the  greatest  number 
of  healthy  leaves  in  full  action  whereby  to  produce  roots  ;  3dly, 
The  surface  of  the  soil  possesses  in  an  eminent  degree  the  remain- 
ing heat  of  the  past  summer ;  4thly,  As  spring  always  brings  its 
own  business,  and  that  by  no  means  trifling,  it  is  folly  to  delay 
that  until  the  spring  which  may  be  done  at  least  equally  well  in 
autumn  ;  5thly,  "  First  come  first  served,"  is  an  old  maxira  ;  and 
in  the  case  of  purchasers  from  a  nursery,  those  who  come  first  get 
the  choice — a  circumstance  by  no  means  to  be  lost  sight  of. 

The  late  Mr  M'Nab'*s  opinions  and  practice  of  planting  ever- 
greens  are  very  diflferent  from  those  we  have  mentioned.     He 
says  that  he  has  planted  evergreens  at  all  seasons  of  the  year, 
with  more  or  less  success, — though  from  the  middle  of  June  to  the 
middle  of  August  is  the  most  unfavourable  time  for  planting 
them.     The  particular  seasons  which  he  recommends  are,  late  in 
autumn,  or  during  winter,  or  very  early  in  spring ;  that  is,  from 
the  middle  of  October  till  the  middle  of  December,  provided  the 
weather  and  the  ground  be  favourable — L  c,  no  frost,  no  drying 
wind  nor  much  sunshine,  and  the  ground  not  too  much  satu- 
rated with  wet,  either  from  continued  rain  or  from  the  nature  of 
the  soil.     Some  even  recommend,  when  the  plants  have  been  long 
out  of  the  ground,  to  be  particular  in  drying  their  roots,  by  ex- 
posing them  as  much  as  possible  to  the  sun  and  air,  and  not  to  be 
nice  in  planting.     But  the  following  are   Mr  M'Nab's  views  on 
this  subject : — "  One  of  the  principal  things  to  be  attended  to  in 
planting  evergreens,"  says  he,  *'  is  to  fix  on  a  dull  day  for  winter 
planting,  and  a  moist  day  for  spring  and  autumn  planting.  There 
can  be  no  secret  in  the  proper  treatment  of  evergreens.     If  there 
were,  I  should  say  that  it  is  in  preventing    their   roots   from 
becoming  dry  when  out  of  the  earth  ;  to  choose  moist  and  cloudy 
weather  for  planting ;  and  still  better,  if  we  had  the  power,  by  fore- 
sight or  otherwise,  to  secure  a  continuance  of  such  weather  some 
time  after  they  have  been  planted.     If  the  roots  of  evergreens  be 
allowed  to  dry  when  out  of  the  ground  in  spring,  it  is  scarcely 
possible  to  prevent  their  suflForing  considerably,  and  showing  this 
injury   a  long   period  after  they   are   planted."     And  hence  he 
recommends  the  winter  months  as  being  those  in  which  we  are 
best  able  to  attain  these  purposes,  the  day  being  generally  moist 
and  cloudy ;  and  even  when  it  is  sunshine,  the  sun  being  a  short 
time  above  the  horizon,  its  influence  is  trifling  in  effect.     But 
where  that  kind  of  weather  cannot  be  obtained,  he  then  recom- 
mends the  work  to  be  performed  in  the  evening,  after  the  sun  gets 
low,  particularly  in  spring  and  autumn  planting. 

Dr  Lindley,  in  his  Theory  of  Horticulture^  says,  "  I  entirely 
agree  with  Mr  M'Nab,  that  the  earliest  time  at  which  planting 
can  be  effected  is,  upon  the  whole,  the  best ;  a  conclusion  to  which 
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he  has  come  from  his  extensive  practice,  in  which  my  own  obser- 
vation of  a  great  deal  of  planting  for  the  last  twemy-five  years 
coincides,  and  which  is,  in  all  respects,  conformable  to  theory/' 
And  he  says,  "  An  evergreen  diflfers  from  a  deciduous  plant  in 
this  material  circumstance,  that  it  has  no  season  of  rest ;  its  leaves 
remain  alive  and  active  during  the  winter,  and  consequently  it  is 
in  a  state  of  perpetual  growth.  I  do  not  mean  that  it  is  always 
lengthening  itself  in  the  form  of  new  branches — for  this  happens 
periodically  only  in  evergreens,  and  is  usually  confined  to  the 
spring — but  that  its  circulation,  perspiration,  assimilation,  and  pro- 
duction of  roots  are  incessant.  Such  being  the  case,  an  evergreen 
when  transplanted  is  liable  to  the  same  risks  as  deciduous  plants 
in  full  leaf,  with  one  essential  difference — the  leaves  of  evergreens 
are  provided  with  a  thick,  hard  epidermis,  which  is  tender  and 
readily  permeable  to  aqueous  exhalations  only  when  quite  young, 
and  which  becomes  very  firm  and  tough  by  the  arrival  of  winter ; 
whence  the  rigidity  always  observaole  in  the  foliage  of  ever- 
green trees  and  shrubs.  Such  a  coating  as  this  is  capable  in  a 
much  less  degree  than  one  of  a  thinner  texture,  such  as  we  find 
upon  deciduous  plants,  of  parting  with  aqueous  vapour;  and,  more- 
over, its  stomates  are  few,  small,  comparatively  inactive,  and  chiefly 
confined  to  the  under  side,  where  they  are  less  exposed  to  dry- 
ness than  if  they  were  on  the  upper  side  also.  But  although  ever- 
greens, from  their  structure,  are  not  liable  to  be  afiected  by  the 
same  external  circumstances  as  deciduous  plants  in  tlie  same 
degree,  and  although,  therefore,  transplanting  evergreens  in  leaf 
is  not  the  same  thing  as  transplanting  a  deciduous  tree  in  the 
same  condition,  yet  it  must  be  obvious  that  the  great  extent  of 
perspiring  surface  upon  the  one,  however  low  its  action,  consti- 
tutes much  difficulty,  superadded  to  whatever  difficulty  there  may 
be  in  the  other  case.  Hence  we  are  irresistibly  driven  to  the  con- 
clusion, that  whatever  care  is  required  in  the  selection  of  a  suit- 
able season,  damp,  and  not  too  cold  for  a  deciduous  tree,  is  still 
more  essential  for  an  evergreen.**' 

The  difference  of  opinion  among  planters  respecting  the  proper 
time  for  transplanting  evergreens,  may  come  to  be  better  under- 
stood when  a  better  acquaintance  is  obtained  of  geology  and 
meteorology,  and  perhaps  a  little  more  knowledge  of  vegetable 
physiology.  There  are  certain  soils  in  which  certain  plants  will 
make  fewer  fibres  than  in  others ;  and  such  plants,  when  removed 
to  another  place,  if  they  are  of  considerable  size,  will  not  be  so. 
likely  to  live  as  those  which  are  lifted  with  double  the  quantity  of 
fibres,  and  a  good  ball  of  earth  attached  to  them.  Again,  most 
planters  recommend  that  evergreens  should  be  watered  after  they 
are  put  in,  without  taking  into  consideration  the  nature  of  the 
geological  formation  into  which  the  plants  are  put.  For  instance, 
the  water  recommended  by  Mr  M*Nab  for  the  sandy  soil  of  the 
Edinburgh  fiotanic  Garden,  would  almost  float  the  plants  out  of 
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the  pite  if  they  were  made  in  the  clay  formatioD.  Again,  there 
are  certain  Mcalities  that  may  be  considered,  under  the  government 
of  atmospherical  influence,  injurious  to  vegetation  to  a  greater 
extent  than  others.  For  example,  evergreens  exposed  to  the  cold 
and  dry  east  wind,  especially  if  the  wind  comes  whistling  through 
a  wood,  will  have  fewer  chances  to  live  than  plants  of  a  simihr 
nature  under  the  protection  of  rising  ground,  where  the  wind 
passes  over  them,  or  only  touches  them  in  its  gentlest  manner. 

I3y  the  use  of  peat,  many  of  these  difficulties  may,  to  a  great 
extent,  be  got  over.  When  slirubs  are  planted,  there  is  seTdom 
manure  to  spare  for  them  ;  and  the  notion  is  pretty  general  that 
although  certain  plants  must  have  abundance  of  manure,  shrubs 
can  do  without  it — and  little  they  get.  They  are  not,  in  many 
places,  allowed  to  get  a  shovelful  of  their  old  cast-off  garments, 
which  are  collected  and  wheeled  away,  to  be  prepared  for  food  for 

f>lants  in  another  department  of  the  garden.  JBut  they  should 
lave  food  to  live  upon  as  well  as  animated  beings — and  they 
would  be  pleased  with  peat,  and  would  fatten  upon  it ;  and  such 
food  can  bo  obtained  at  small  cost  in  many  parts  of  the  country 
that  are  very  destitute  of  vegetable  clothing,  especially  that  kind 
of  it  which  would  prove  a  shelter  to  man  and  beast.  When 
peat  is  used  with  a  liberal  hand  where  evergreens  are  grown, 
plants  with  an  abundance  of  young  roots  might  be  obtained  at 
all  seasons ;  and  failures  on  removal  will  be  seen,  if  care  be  at  all 
bestowed  upon  them  ;  and  when  large  plants  are  removed,  with 
plenty  of  peat  among  the  roots,  less  water  will  be  required. 
VVhen  such  plants  are  put  into  a  sandy  soil,  the  absorbent 
nature  of  peat  will  at  once  saturate  it  with  moisture,  keep  a 
stock  of  water  on  hand  for  the  future  wants  of  the  numerous 
mouths  that  have  to  be  supplied,  and  maintain  the  plant  in  a 
vigorous  state  of  health. 

Tlie  Cottage  Ilomea  of  England.  By  J.  W.  STEVENSON. — The 
subject  of  cottage-building  is  now  attracting  much  attention  from 
various  quarters.  It  has  recently  acquired  nearly  all  the  impor- 
tance of  a  "  movement."  Philanthropists  are  earnest  and  eloquent 
in  their  pleadings  for  a  reformation  of  the  present  system — archi- 
tects deem  the  subject  not  unworthy  of  si)ecial  professional  con- 
sideration— and  landlords  themselves  have,  in  many  instances, 
given  practical  proof  of  a  praiseworthy  desire  to  improve  the 
•  accommodation  of  their  servants  and  labouring  dependants.  Prince 
Albert,  with  that  enlightened  philanthropy  which  characterises  all 
his  actions,  has  had  erected  a  set  of  model  lodging-houses  for  agri- 
cultural labourers ;  and  it  was  only  the  other  day,  as  we  learn  from 
tlie  newspapers,  tliat  the  Duke  of  ^Northumberland  gave  orders  for 
the  erection  of  no  fewer  than  one  thousand  cottages  on  his  estates. 
Many  of  our  landed  proprietoi'Sj  both  in  Scotland  and  England — 
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and  we  would  fain  say  even  in  Ireland — are  following  the  same 
eenerous  course.  These  are  gratifying  facts,  indicating  as  they 
do  that  a  strong  feeling  has  set  in  in  favour  of  a  class  which,  it 
must  be  confessed,  notwithstanding  the  poetic  celebrity  of  "  the 
cottage-homes  of  England,"  has  been  too  long  neglected.  No 
one,  we  presume,  will  deny  that,  generally  speaking,  (although 
we  rejoice  to  think  that  on  some  estates  tne  case  is  otherwise,) 
the  condition  of  the  agricultural  labourer  is  not  what  it  ought  to 
be ;  and  we  believe  it  is  vain  to  expect  to  elevate  a  man,  either 
mentally,  morally,  or  religiously,  until  you  place  him  in  some 
degree  of  physical  comfort.  The  substitution,  then,  of  a  better 
class  of  houses  for  the  present  often  wretched  hovels  of  the  agri- 
cultural labourer,  must  be  the  initiatory  step  to  his  elevation  in 
other  and  higher  respects. 

We,  therefore,  welcome  the  volume  before  us  as  a  valuable  con- 
tribution on  an  important  subject.     It  is  the  work  of  a  practical 
man  who  knows  well  what  he  is  writing  about.     Mr  Stevenson 
presents  us  with  plans  of  cottages  in  ten  different  styles,  several 
of  which,  however,  are  intended  as  dwellings,  not  for  ordinary 
labourers,  but  for  farm-bailiffs,  or  "  cottage  farmers."     We  shall 
in  a  few  words  describe  one  or  two  of  the  plans,  premising  that 
they  are  all,  for  the  sake  of  economy  in  Duilding,  constructed 
double,  to  accommodate  two  families.     The  labourer's .  cottage, 
which  jilr  Stevenson  himself  apparently  thinks  most  of,  is  a  two- 
story  erection,  each  family  occupying  both  stories  of  their  respec- 
tive halves  of  the  building.     The  ground-plan  provides  for  each 
tenant  a  house-place  or  parlour,  13  by  12^  feet;  a  kitchen,  12  by 
10 J  feet;  a  pantry,  6^  by  6  feet;  a  store-closet  underneath  stairs, 
and  a  tool-house,  5  feet  by  4.     The  upper  story  contains  three 
sleeping-rooms,  (two  of  them  having  fireplaces,)  13  by  10|  feet, 
12  Dy  lOi,  and  8 J  feet  square  respectively ;  besides  a  closet  or 
store-room.     The  house  is  surrounded  by  garden  ground,  at  the 
extremity  of  which,  behind,  are  situated  the  out-offices.     Tlie  cost 
of  erecting  two  such  cottages  in  the  midland  counties  of  England 
is  estimated  at  <f  220  plain,  and  £275  ornamented.    Mr  Stevenson 
gives  the  plan  of  a  plain  one-story  cottage,  comprising  a  living 
room,  23 i  by  17  feet,  and  three  bed-rooms,  (two  of  them  11^,  and 
the  other  10^  feet  square,)  with  closet  and  pantry.     The  expense 
of  a  pair  of  such  cottages  (which,  we  concur  with  our  author  in 
thinkmg,  embrace  all  that  is  required  in  an  improved  dwelling  for 
the  labouring  man)  is  stated  at  about  £180.     The  cottages  for 
small  farmers  and  the  upper  class  of  agricultural  labourers  are, 
of  course,  more  ambitious  in  style,  and  proportionably  more  ex- 
pensive— the  cost  ranging  from  £340  to  £420  per  pair.     These 
estimates,  it  must  be  remembered,  are  for  brick  erections,  and 
would  be  considerably  larger  for  stone-built  cottages.     Indeed, 
we  suspect  the  great  fault  to  be  found  with  Mr  Stevenson's  plans — 
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with  one  exception  we  Lave  mentioned — Is,  that  they  are  too  grand 
for  the  purpose ;  that  they  deal  rather  too  handsomely  with  the 
cottager.  We  heartily  commend  his  volume  to  the  consideration 
of  all  interested  in  the  subject  of  cottages. 

We  trust  that,  ere  long,  we  shall  see  the  surface  of  the  country 
studded  with  an  improved  style  of  cottages  for  our  peasantry^ 
"  their  country's  pricfe ;"  and  let  it  be  remembered  that  any  estate 
will  not  be  the  less  to  be  admired  because  the  eye,  when  surveying 
its  broad,  well-cultivated  acres,  takes  in  the  tidy  and  comfortable  cot- 
tage of  the  labourer  with  the  magnificent  mansion  of  the  landlord. 

The  Lentil,  A  new  British  Crop. — We  spoke,  in  the  Journal 
of  Agriculture^  for  July  1851,  of  that  ancient  vegetable — so  often 
mentioned  in  the  Bible,  so  prolific,  and,  above  all,  so  nutritious — 
which  M.  Guillerez,  a  French  professor  in  our  city,  has  acclima- 
tised by  his  unwearied  efforts,  at  great  cost,  and  without  any  other 
reward  than  the  gold  medal  of  the  Highland  and  Agricultural 
Society.  Whilst  rolls  of  tobacco  and  starch  have  received  prize 
medals  from  the  juries  of  the  Great  Exhibition,  a  new  food,  intro- 
duced into  our  country  at  the  very  moment  when  the  potato  seems 
to  have  lost  its  vitality,  and  threatens  to  disappear  from  the  vege- 
table kingdom,  as  many  plants  have  done  before  from  exhaustion 
and  overgrowth — the  lentil,  that  made  an  attractive  article  of  the 
admirable  collection  exhibited  by  Messrs  Lawson  and  Son,  as 
well  as  in  a  separate  form,  was  passed  unnoticed. 

In  1851,  M.  Guillerez  has  seen  his  disinterested  efforts  repaid,  for  the  fourth  time, 

with  a  success  beyond  his  most  sanguine  hopes,  from  a  spot  sloping  to  the  north,  and 

exposed  to  all  the  winds,  at  the  back  of  South  Queensferry.    He  has  gathered  24 

bushels,  (167  lb.  weight,)  5j  lb.  only  having  been  sown,  and  the  rain  in  Augast  haring 

spoiled  a  great  part  of  the  crop,  which  was  then  budding.    The  lentils  sown  between 

rows  of  beans  have  produced,  on  an  average,  30,  25,  and  one  row  even  as  mach  as  61, 

for  1  ;  and,  besides,  he  had  a  splendid  crop  of  beans.    Between  the  rows,  propped  by 

stakes,  he  had  planted  cabbage,  cauliflower,  salsify,  beet-root,  leeks,  which  all  throve 

most  beautifully.     The  lentils  were  so  prolific  that,  if  it  had  not  been  for  the  rain  that 

damaged  them  to  a  great  extent,  they  would  have  produced  more  than  a  hundred-fold. 

Indeed,  one  of  our  most  eminent  noblemen,  (Lord  Rosebery,)  who  saw  them  drying  on 

*opes  in  large  bunches,  could  not  refrain  from   expressing  his  astonishment  at  the 

abundance  of  the  crop.     The  provost  of  South  Queensferry  has  grown  the  lentil  sue- 

essfully  in  an  open  field,  and  sown  broadcast ;  but  Mr  Dundas  of  Dundaa  Castle 

>utting  too  many  beans  among  hiB,  they  were  choked.     However,  he  is  to  try  them 

his  year  on  a  large  scale.     M.  Guillerez  tried  a  small  spot  as  forage  :  he  cut  them 

•vice,  and  they  grew  to  the  height  of  four  feet. 

Here  is  a  recipe  for  cooking  lentils.  The  plainest  and  best  mode  of  preparing 
hem  is  to  steep  them  in  cold  water  an  hour  or  two  ;  then  to  withdraw  them,  and 
3lace  them  in  a  goblet  with  enough  of  water  to  cover  the  surface,  a  little  butter  or  a 
>one,  some  salt,  and  a  little  parsley.  Place  the  whole  on  a  slow  fire.  They  must 
^oil  slowly,  and  you  must  take  care  to  add  water  enough  to  keep  the  surface  covered, 
)ut  merely  covered.  You  may  boil  them  with  ham,  bacon,  sausage,  or  merely  with 
vater  and  salt,  to  prepare  them  afterwards  with  onion  it  la  maitre  d*h6teL  In  schools, 
^'^I'racks,  or  large  boarding  establishments,  they  are  often  merely  boiled  in  water  and 
^.»;  then  allowed  to  cool,  and  the  water  to  run  off,  and  in  which  state  you  dress 
Hem  with  oil  and  vinegar,  &c.,  like  a  French  salad.  When  the  lentil  is  bruised  or 
j.'oun'"  ^•^♦,0  meal,  it  makes  an  excellent  "pur^"  with  wild-fowlR  or  '^•p^ed  game. 
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On  artificial  MANURES  in  GENERAL,  and    BONE-MANURE  in 

PARTICULAR. 

Br  Da  Augustus  V oelcker.  Professor  of  Chemistry  in  the 
Royal  Agricultaral  College,  Cirencester. 

Scarcely  anything  has  accelerated  the  progress  of  agriculture 
so  much  as  the  introduction  of  artificial  manures.  Their  more  ex- 
tended application,  indeed,  is  an  improvement  in  agriculture  which 
has  changed  the  usual  routine  of  farming  in  no  small  measure, 
and  which,  therefore,  may  be  regarded  as  the  beginning  of  a  new 
epoch. 

By  means  of  artificial  manures  the  produce  of  this  country 
has  been  considerably  augmented ;  new  crops  have  been  intro- 
duced into  the  usual  rotation,  and  land  so  sterile  that  it  would  not 
repay  the  costs  of  cultivation  in  the  usual  way  has  been  forced  to 
vield  at  once  remunerative  crops.  Before  the  introduction  of 
bones,  superphosphate  of  lime,  and  guano,  the  culture  of  the  turnip 
crop  in  its  present  extended  state  was  unknown.  At  tlie  present 
time,  green  crops,  except  under  particular  circumstances,  cannot 
be  raised  economically  without  some  addition  of  one  kind  or  other 
to  the  ordinary  manure  produced  on  the  farm. 

There  are  few  farms  in  this  country  on  which  home-manure  is 

1)roduced  annually,  and  in  sufficiently  large  quantities  to  bring  the 
and  to  its  maximum  state  of  fertility  :  some  of  the  land,  conse- 
quently, must  remain  in  a  condition  in  which  it  cannot  possibly 
yield  a  quick  and  fair  profit  to  its  occupier,  unless  he  has  recourse 
to  some  kind  of  artificial  manure. 

Even  supposing  the  land  to  be  in  such  a  condition  as  to  yield 
the  maximum  return  which  the  usual  rotation  of  crops  is  capable 
of  furnishings,  the  extra  command  of  artificial  manures  woula  still 
materially  mcrease  the  profits  of  the  farmer,  as  it  would  enable 
him  to  dispense  with  those  crops  which  are  less  remunerative,  and 
to  replace  them  by  others  which  require  a  larger  dose  of  manure, 
but  which  also  yield  a  larger  profit. 

On  large  farms  the  carting  and  distribution  of  dung  is  attended 
with  much  expense,  and  a  considerable  saving  can  be  efiected  by 
supplying  the  fields  nearest  to  the  homestead  with  farmyard  dung, 
and  iLose  in  more  remote  situations  with  guano  or  any  other  con- 
centrated manure,  which  admits  of  a  ready  distribution. 

All  means  which  enable  the  farmer  to  supply  his  fields  with  a 
larger  quantum  of  manure  than  could  be  the  case  if  entirely 
dependent  on  the  farmyard,  must  therefore  be  regarded  as  valu- 
able ;  and  the  attempts  to  convert  refuse-matters  from  chemical 
and  other  works  into  fertilisers,  for  the  same  reasons  deserve  much 
encouragement. 

Under  the  name  of  artificial  manures,  however,  substances  or 
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mixtures  of  refuse-matters  of  the  most  worthless  description  are 
often  sold  by  certain  unprincipled  dealers  at  high  prices. 

These  useless  compounds  are  puflfed  up  by  such  parties  with 
fictitious  analyses,  testimonials,  and  high-coloured  descriptions  of 
their  superior  fertilising  properties ;  and  the  confiding  farmer  is 
not  only  cheated  out  of  the  money  he  pays  for  such  stuffs,  but  runs 
likewise  the  risk  of  losing  part  at  least  of  the  crop  to  which  he 
applies  them.  We  cannot  wonder,  therefore,  that  many  regard  arti- 
ficial manures  with  a  suspicious  eye,  and  must  regret  that  thus  the 
honest  manufacturer  does  not  find  so  ready  a  market  for  his  pro- 
ducts as  their  value  deserves. 

Now  the  only  effective  means  of  checking  fraud  and  imposition — 
of  protecting  the  honest  and  fair  dealer,  and  guarding  against  loss 
and  disappointment — is  "chemical  analysis."  Intelligent  farmers 
know  this  full  well,  and  avail  themselves  consequently  of  the 
advantages  which  chemistry  is  capable  of  conferring.  The  number 
of  intelligent  economical  farmers  m  Scotland,  when  compared  with 
those  of  other  countries,  explains,  perhaps,  the  fact,  that  in  Scot- 
land cases  of  adulteration  and  imposition  are  of  rarer  occurrence 
than  in  the  colonies,  and  even  in  England. 

A  single  example,  which  some  time  ago  was  brought  under  my 
notice,  will  show  to  what  extent  fraud  is  practised  by  unprincipled 
dealers.  On  examining  an  artificial  manure  of  a  whitish-grey 
colour,  which  was  offered  for  sale  at  £S  per  ton,  I  found  no  ammo- 
nia whatever,  and  mere  traces  of  phosphoric  acid  and  alkalies ;  and 
instead  of  these  more  valuable  lertilisers,  large  quantities  of  car- 
bonate of  lime,  sand,  brick-dust,  and  a  little  charcoal.  The  manure, 
in  fact,  I  have  strong  reason  to  believe,  was  nothing  else  than  a 
mixture  of  dried  road-scrapings  and  charred  spent  bark. 

The  determination  of  the  composition  of  the  manure  thus 
becomes  the  first  and  chief  point  to  which  the  chemist  directs  his 
attention. 

It  is  clear,  however,  that  a  farmer  will  derive  little  benefit  from 
the  figures  in  a  calculated  list  of  analytical  results,  if  he  does  not 
know  at  the  same  time  how  the  different  constituents  act  on  differ- 
ent crops,  and  on  which  of  these  the  chief  fertilising  properties  of 
the  manure  depend  ;  how  long  its  beneficial  effects  are  likely  to 
last;  and  last,  though  not  least,  if  the  actual  cost-price  of  the 
manure  corresponds  to  its  real  fertilising  value. 

Excellent  hhits  on  these  and  other  topics  are  contained  in  a 
«  jrk,  which  has  lately  appeared  in  Germany,  entitled  Chemische 
Jeldpredigten^  (Chemical  Field-Sermons,)  by  Dr  Stockhard,  of  the 
\gricultural  College  of  Tharand  in  Saxony.  As  this  truly  practical 
md  useful  book  is  not  likely  to  be  read  by  many  farmers  in  this 
ountry,  I  have  thought  it  advisable  to  introduce  the  special  exa- 
nmjit»r-n  '^^  bone-manure  in  its  various  forms  by  a  short  exposition 
j\    »  .    ^liar-lV  irj^iwa  /^n  a  *^ifi/*ial  ""j^nurp-s  iu  general.     The 
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merit  which  attaches  to  the  first  part  of  this  paper  thus  does  not 
belong  to  me,  but  to  my  friend  and  countryman,  l)r  Stockhard. 

Beu)re  we  can  possibly  answer  any  of  the  practical  questions 
which  the  subject  suggests,  it  is  essential  to  have  a  clear  idea  of  the 
composition  of  the  manures,  and  the  relative  value  of  their  consti- 
tuents. 

As  the  most  important  constituents  of  artificial  manures,  we 
may  regard — 

1.  Nitrogen^  in  the  form  of  ammonia  or  nitric  acid.  Nitro- 
gen, without  doubt,  is  the  most  valuable  of  all  fertilising  sub- 
stances, as  it  is  the  cause  of  the  so-cialled  stimulating  or  forcing 
property  of  manures.  All  cultivated  plants  are  much  benefited 
when  richly  supplied  with  it  in  a  proper  form,  particularly  at  an 
early  stage  of  their  growth :  at  a  later  period  of  their  development 
its  application  appears  much  less  effective. 

Nitrogen  in  a  free  state,  however,  is  not  assimilated  by  plants 
to  any  extent,  and  it  is  only  when  the  nitrogen  of  nitrogenised 
organic  matters  has  become  changed  by  fermentation  or  putrefaction 
into  ammonia,  (or  nitric  acid,)  tliat  this  elementary  substance  acts 
as  a  powerful  fertiliser.  It  is  for  this  reason  that  fresh  bones,  un- 
fermented  urine,  long  dung,  &c.,  are  much  slower  in  their  action 
than  tiie  same  materials  after  having  undergone  fermentation  or 
putrefaction.  In  the  latter  state  they  contain  ammonia  ready  form- 
ed, which  the  plants  can  assimilate  at  once ;  but,  in  the  first  case,  the 
decomposition  of  the  nitrogenised  matters  proceeds  slowly  in  the 
grouna,  particularly  when  ploughed-in  deep ;  and  the  plants  are 
thus  necessitated  to  wait  a  long  time  before  tliey  can  absorb  the 
ammonia  which  is  generated  during  the  decomposition  of  the  nitro- 
genised organic  matter.  In  stiff  soils,  and  in  dry  seasons,  the  for- 
mation of  ammonia  proceeds  so  slowly  that  the  beneficial  action  of 
manuring  substances  is  often  lost  in  the  first  year,  because,  if  plants 
have  passed  the  period  of  the  most  vigorous  growth,  they  aerive 
little  advantage  from  the  ammonia.  On  the  other  hand,  manuring 
substances,  such  as  guano,  soot,  refuse-water  of  gas-manufactories, 
sal-ammoniac,  sulphate  of  ammonia,  putrefied  liquid  manure,  which 
all  contain  large  quantities  of  ready-formed  ammonia,  exercise  a 
most  surprisingly  quick  forcing  power  on  grass-land,  and  on 
wheat,  and  all  plants  at  an  early  stage  of  their  growth. 

The  effects  of  ammonia  have  been  so  well  ascertained  by 
numerous  practical  experiments,  in  which  it  has  been  applied 
with  the  exclusion  of  all  other  substances,  that  few  practical  men 
at  the  present  time  will  hesitate  to  ascribe  the  rapid  forcing  effects 
of  guano,  of  the  ammoniacal  liquor  of  gas-works,  &c.,  to  the 
ammonia  which  they  contain. 

In  the  form  of  nitric  acid,  nitrogen  becomes  also  a  most  valu- 
able manure,  and  in  this  state  it  closely  resembles  in  its  action 
ammonia.     The  effects  of  nitrate  of  soda,  for  instance,  on  grass- 
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land,  are  strikingly  exhibited  by  the  succulent  luxuriant  appear* 
ance  and  the  deep-green  colour  which  the  grass  assumes  shortly 
after  the  application  of  even  small  quantities  of  it. 

Nitrates  thus  appear  to  exercise  the  same  forcing  power  on  plants 
as  ammoniacal  salts.  It  is  indeed  doubtful  whether  nitrogen,  in  the 
form  of  ammonia  or  nitric  acid,  is  most  beneficial  to  vegetation ;  and 
as  the  determination  of  this  point  has  a  direct  bearing  on  the  man- 
agement of  farmyard  manure,  I  would  suggest  to  practical  men^ 
who  may  be  inclined  to  confer  some  good  on  the  agricultural  com- 
munity, the  propriety  of  determining  the  relative  effects  of  nitrates 
and  ammoniacal  salts  by  a  series  of  comparative  field  experiments. 

2.  Phosphoric  acid. — Next  to  ammonia,  phosphoric  acid  must 
be  regarded  as  the  most  valuable  compound  in  artificial  manures. 
It  occurs  in  soils  but  in  small  quantities,  and  as  it  is  an  essential 
constituent  of  all  cultivated  plants,  and  particularly  required  for 
the  perfection  of  grain,  its  deficiency  in  the  soil  is  at  once  indicated 
by  the  poor  small  ears  of  wheat,  oats,  or  barley.  Phosphoric  acid 
exists  generally  in  Artificial  manures  in  the  form  of  bone-earth 
or  phosphate  of  lime. 

5.  Alkalies — potash  and  soda, — Other  valuable  fertilisers  are 
potash  and  soda,  or  rather  salts  of  potash  or  soda,  particularly 
the  first.  In  their  chemical  relations,  potash  and  soda  resemble 
ammonia ;  and  this  similarity  is  also  shown  in  their  action,  which, 
like  that  of  ammonia,  is  forcing  or  stimulating. 

All  cultivated  plants,  particularly  root-crops  and  herbaceous 
plants,  require  potash  as  a  necessary  article  of  food,  for  they 
show  in  their  ashes  larffe  quantities  of  it.  It  is  for  this  reason 
that  turnips,  carrots,  and  otlier  green  crops,  are  much  benefited 
by  the  application  of  burnt  clay,  in  which,  as  I  have  shown  in 
this  Journal  some  time  ago,  a  much  larger  quantity  of  soluble 
potash  exists  than  in  natural  clay.  For  the  same  reasons  these 
crops  are  much  benefited  by  wood-ashes  and  liquid  manure,  which 
both  contain  considerable  quantities  of  salts  of  potash. 

Tlie  salts  of  soda  are  of  less  importance  in  a  manure.  Most 
lolls  '^^  ^l»'<»  country  will  be  found  to  contain  a  suflScient  quantity 
>f  soGc  -.. '^fly  in  the  form  of  common  salt,  for  supplying  plants 
'vifh  fi»  .  .lodient,  which,  though  it  preponderates  usually  in  the 
■'"•  '^  /Otash,  is  nevertheless  found  in  the  ashes  of  plants  in 
ii_oi    ..'.«*.•'>'  quantities  than  potash. 

4.  ^tiiu>  vc/i^  magnesia, — Lime  and  magnesia  are  indispensable 
n  V-y  ^'^Q.lthy  growth  of  plants  ;  but  as  both  belong  to  the  most 
^^^.•oirtl.jr  uistributcd  mineral  substances  on  the  earth,  the  farmer 
'an  easily  supply  a  deficiency  of  lime  or  magnesia  in  his  soil,  by 
'^e   application  of  quicklime,  marl,  gypsum,    chalk,  or   similar 

^'■♦'inces  containing  lime,  which  may  now  be  obtained  almost 
»A  >  iif    Vii't   ',ouutry  at  moderate  prices. 

^        -'•         --  »»*'»*»/«^r»  J»%f^  tio      \14-Vi^-iqp1i  flio  <^ecaved  orcranic 
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matters  or  the  humus  of  a  soil  play  an  important  part  in  relation 
to  the  growth  of  plants,  the  farmer  need  not  care  to  supply  his 
land  directly  with  humus,  as,  under  good  management,  Nature 
herself  provides  for  the  necessary  quantfty  of  humus  in  a  soil. 
Organic  matters,  consisting  of  carbon,  hydrogen,  and  oxygen 
only,  are  of  far  less  importance  than  the  nitrogenised  matters. 
The  latter,  we  have  seen,  furnish  on  their  decay  ammonia,  whilst 
the  former,  or  humus  substances,  furnish,  oil  gradual  decomposition, 
carbonic  acid-  and  water  only,  which  the  atmosphere  supplies 
abundantly  to  plants.  In  artificial  manures,  organic  matters 
consisting  of  carbon,  hydrogen,  and  oxygen  only,  are  not  very 
valuable  substances. 

6.  Silica^  oxide  of  iron^  sulphuric  acid^  chlorine^  enter  like- 
wise into  the  composition  of  the  ashes  of  all  cultivated  plants,  and 
«re  therefore  essential  articles  of  food  for  them.  But  as  there  are 
few  soils  which  do  not  contain  these  substances  abundantly,  the 
farmer  has  no  need  to  buy  them. 

It  will  thus  appear  that  nitrogen  (or  rather  ammonia  and  nitric 
acid)  is  the  most  valuable  ingredient  of  artificial  manures,  because 
our  fields  are  generally  deficient  in  it,  and  because  farmyard 
manure  does  not  contain  a  quantity  sufficiently  large  to  bring 
the  land  to  its  maximum  state  of  fertility.  Another  reason  for 
the  value  of  nitrogenised  matters  (or  ammonia)  is  their  costliness, 
and  the  fact,  confirmed  by  numerous  practical  experiments,  that 
the  mineral  matters  of  manure  only  show  their  full  fertilising 
effects  when  decaying  nitrogenised  matters,  or  salts  of  ammonia, 
are  present  at  the  same  time. 

Next  in  value  follow  phosphoric  acid  and  potash,  as  both  belong 
to  the  rarest  of  the  mineral  matters  which  serve  as  food  to  plants, 
and  as  both  are  required  for  their  healthy  growth  in  larger  quanti- 
ties than  any  of  the  other  constituents  which  are  usually  found  in 
the  ashes  of  plants. 

Hoio  soon  does  an  artijicial  manure  actf — Chemical  analysis, 
in  many  instances,  is  capable  of  satisfactorily  answering  this  ques- 
tion. Those  constituents  of  an  artificial  manure  which  are 
soluble  in  water,  or  which  are  easily  rendered  so  by  a  rapid 
decomposition,  benefit  plants  in  the  first  year ;  those  which  are 
soluble  in  acids,  or  which  decompose  more  slowly  in  the  ground, 
exercise  the  chief  fertilising  action  on  plants  in  the  second  ^  or 
third  year ;  those,  finally,  which  are  insoluble  in  acids,  or  which 
decompose  still  more  slowly,  can  only  benefit  vegetation  at  a  still 
more  remote  period. 

It  is  well,  therefore,  to  arrange  the  constituents  of  an  artificial 
manure  under  three  heads : — 

1.  Substances  soluble  in  water. 

2.  Ditto  in  acids. 

3.  Substances  insoluble  in  water  and  acids. 
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Such  an  arrangement  of  the  analytical  results  will  frequently 
enable  the  farmer  to  form  an  idea  of  the  probable  action  ana  dura- 
tion of  the  manure.  Exceptions  to  this  general  rule  are  presented 
to  us  by  all  those  matters  which  consist  entirely  of  undecomnosed 
animal  or  vegetable  matters,  and  which  are  rendered  soluble,  or 
available  to  the  use  of  plants,  by  previous  decay  or  putrefaction. 
Bape-cake,  bones,  and  woollen  rags,  for  instance^  contain  scarcely 
any  soluble  matter,  and  nevertheless  it  would  be  very  erroneous 
to  consider  them  as  slow-acting  manures.  In  all  such  cases  prac- 
tical experiment  alone  can  decide  the  question.  Experience, 
then,  proves  that  rape-cake  is  readily  decomposed,  bones  more 
slowly,  and  woollen  rags  still  slower. 

By  dissolving  bones  in  sulphuric  acid,  their  full  action,  which 
in  unprepared   bones  is  confined   principally   to   the  second   or 
third  year  of  their  application  to  the  lana,  is  obtained  in  the  first- 
year. 

How  are  artificial  manures  best  applied  to  (he  landf  In  what 
state  f  At  what  time  ?  In  what  quantities  ? — Practice  alone  can 
give  correct  answers  to  these  questions.  Theory  in  many  in- 
stances may  throw  out  some  valuable  hints,  but  can  never  give 
special  directions,  as  the  nature  of  the  soil,  the  position  of  the 
lasd,  the  climate,  and  numerous  other  local  influences,  necessarily 
must  greatly  alter  the  mode  of  application  of  artificial  manures. 
The  best  mode  of  application  is  entirely  dependent  on  circum- 
stances, and  can  only  be  established  in  eveiy  separate  instance 
by  practical  experience. 

What  is  the  value  of  an  artificial  manure? — This  question, 
undoubtedly,  is  the  most  important  to  the  farmer,  and  happily 
one  the  solution  of  which  chemistry  will  greatly  facilitate. 

The  external  characters  are  insufficient  indications  of  the  real 
value  of  an  artificial  manure :  a  much  better  guide  to  the  correct 
estimation  of  its  value  is  chemical  analysis.  The  farmer,  however, 
will  derive  benefit  from  analysis  only,  when  he  can  calculate 
from  the  analytical  data  the  money-value  in  an  easy  manner.  In 
order  to  enable  him  to  do  so,  he  requires  to  know  the  market 
price  of  each  of  the  constituents  of  the  manure.  By  a  simple 
rule  of  three  he  can  then  ascertain  the  value  of  the  whole  manure. 

Calculations  of  this  description,  however,  are  not  so  simple  as  they 
might  appear  to  be,  and  often  present  insuperable  difficulties,  arising 
from  the  want  of  a  standard  price  of  several  of  the  constituents  of 
artificial  manures.  Many  of  them  are  not  found  in  trade  at  all ; 
others,  like  potash,  soda,  sulphuric  acid,  &c.,  which  ai*e  articles  of 
commerce,  are  always  sold  in  a  more  or  less  purified  state ;  but  it 
is  clear  that  the  commercial  value  of  such  materials  cannot  be 
accepted  as  the  standard  price,  because  the  value  of  an  artificial 
manure,  in  which  tliQ  same  substances  occur  in  an  impure  state, 
would  be  estimated  far  too  high.     A  third  difficulty  in  ascertain- 
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ing  the  commercial  value  of  manuring  substances  arises  from 
the  circumstance  that  two,  three,  or  four  simple  substances  occur 
together,  in  the  fertilisers  of  commerce,  which  renders  it  very 
difficult  to  assign  to  each  its  proper  value. 

It  would  lead  me  too  far  to  enumerate  all  the  reasons  which 
could  be  assigned  for  fixing  the  price  of  some  of  the  more  fre- 
quently occurring  manuring  substances  which  follow.  However 
useful  the  subjoined  Table  may  be  to  the  practical  man,  considera- 
Jble  latitude  must  be  allowed  in  estimating  tne  real  commercial  value 
of  an  artificial  manure  ;  and  as  all  articles  of  commerce  are  subject 
to  considerable  fluctuations,  it  follows,  necessarily,  that  the  price- 
list  subjoined  can  have  no  permanent  value. 


Table  for  dbtebminino  the  Value  of  Artificial  Makures. 

1.  Erery  lb.  of  nitrogen,  in  the  form  of  ammonia,  or  nitric  acid,  may  be 
estimated  at  .......        8d. 


2.  1  lb  of  nitrogen,  in  the  form  of  nitrogenised  matters,  at 

3.  Organic  matters,  free  from  nitrogen,  (humns,)  18  lb.,  at 

4.  Salts  of  potash,  1  lb.,  at  ...  . 
Or  potash  separately,  1  lb.,  at            .            .            . 

5.  Salts  of  soda,  9  lb.,  at  .... 

6.  Phosphate  of  lime,  1  lb.,  at     . 

Or  phosphoric  acid,  separately,  1  lb.,  at 

7.  Gypsum,  6  lb.,  at         ....  . 

8.  Lime,  12  lb.,  at  ....  . 


6d. 

Id. 

Id. 

Ud. 

Id. 

lid. 

Id. 

Id. 


For  all  practical  purposes,  the  determination  of  the  value  of  the 
remainder  of  the  substances,  which  are  usually  indicated  in  the 
analyses  of  artificial  manures,  such  as  oxide  of  iron,  alumina, 
silica,  &c.,  may  be  entirely  neglected. 

The  chief  questions  which  the  farmer  requires  to  have  answered 
by  the  chemist,  are — 

a.  How  much,  in  100  lb.,  does  the  artificial  manure  contain  of 
— 1.  Nitrogen;  2.  Organised  substances;  3.  Salts  of  potash;  4. 
Salts  of  soda ;  5.  Phosphate  of  lime ;  6.  Gypsum  ;  7.  Carbonate  of 
lime,  or  of  magnesia  ? 

b.  In  what  combination  does  the  nitrogen  exist  ?  In  the  form 
of  ammoniacal  salts  ?  Or  in  the  form  of  nitrates  ?  Or  in  the  form 
of  nitrogenised  organic  matters  ?  Do  the  latter  enter  easily  into 
putrefaction,  or  do  they  decompose  with  difliculty  ? 

The  answer  to  the  first  question  a,  including  the  above-mentioned 
seven  points,  will  enable  the  farmer  to  calculate  the  commercial 
value  of  the  manure.  The  answers  to  the  other  questions,  J,  will 
teach  him  approximately  whether  the  manure  is  likely  to  act 
quickly,  or  whether  it  belongs  to  those  the  full  fertilising  effects  of 
which  are  brought  out  only  in  the  second  or  third  year. 

Before  I  proceed  to  the  second  part  of  this  paper,  which  refers 
to  the  composition  of  bone-manure,  I  shall  give  the  following  list 
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of  the  more  generally  occurring  artiiicial  manures,  taken  trom 
page  59  of  the  work  above  mentioned. 

In  this  list  the  artificial  manuring  substances  are  arranged 
according  to  their  action  and  composition,  in  an  order  which  begins 
with  the  most  powerful,  and  ends  with  the  weakest  manure.  Some 
of  the  materials  occur  under  several  heads,  which  is  an  indication 
that  they  contain  more  than  one  chemical  compound,  and  therefore 
act  in  more  than  one  way. 

Table  of  Artificial  Manures,  arranged  according  to  their  Action 

and  Chemical  Composition. 

1.  NUrogenised  manures.    (Forcing  manures.) 

a.  Substances  containing  Ammonia.    (Very  qoick-acting  manures.) 

Ammoniacal  salts. 

Peruvian  guano  ;  soot. 

Putrid  animal  substances — for  instance,  blood,  flesh,  wool. 

Ammoniacal  water  of  gas-works. 

Putrid  urine  ;  putrid  liquid  manure. 

Short  dung — particularly  sheep  and  horse-dung. 

b.  Nitrogenlsed  matters,  which  pass  easily  into  pntrefaction.   (Tolerablj 

quick  in  their  action.) 

Horn-shavings  ;  glue. 

Bones — dissolved,  steamed,  or  finely  powdered. 

Oilcakes  of  all  kinds  ;  malt-dust. 

Fresh  urine,  fresh  liquid  manure. 

c.  Nitrogenlsed  matters,  which    decompose  with  difficulty.     (Slowly- 

acting  forcing  manores.) 

Half-inch  bones. 
Woollen  rags. 
Long  dung. 

d.  Substances  containing  nitric  acid.    (Qaick-acting  forcing  manures.) 

Saltpetre. 

Chili  saltpetre,  (nitrate  of  soda.) 

Nitre — earth. 

2.  Carbonaceous  manures.     (Humus  forcing  manures.) 

Common  farmyard  dung  ;  straw,  leaves  of  trees,  &c. 

Sawdust  ;  green  manures. 

Peat,  or  vegetable  remains  of  all  kinds. 

3.  Manures  containing  much  potash,     (Strongly-forcing  manures.) 

Potash,  nitre,  malt-dust. 
Urine,  wood-ashes. 
Leaves  and  green  manures. 
Koad -scrapings,  compost. 
Barnt  clay  ;  some  kinds  of  marl. 

4.  Manures  containing  principally  soda.     {Less  effective  manures.) 

Common  salt. 
Nitrate  of  soda,  urine. 
Several  minerals. 
Soap-boilers'  refuse. 

6.  Pfiosphatic  manures.     (Grain  or  seed-forcing  manures.) 

Burnt  bones,  animal  black,  refuse  of  sugar  manufactories. 
Pliosphorite,  apatite,  coprolites. 
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Saldanha  Bay  guano. 

Fresh  bones,  bone-dast. 

All  sorts  of  guano. 

Animal  matters  of  all  descriptions. 

Oilcakes  ;  malt- refuse. 

Human  excrements,  farmyard  manure. 

Urine  of  carnivorous  animals. 

Wood -ashes,  straw,  leayes,  &c . 

6.  Manuring  matters  containing  sulphuric  acid,    (Partly  manures  themsehes^ 

partly  fixers  of  ammonia,) 

Gypsum,  sulphuric  acid. 
Green  vitriol. 
*       Coal-ashes,  peat-ashes. 

7.  Calcareous  manures. 

Burnt  lime,  chalk,  marl. 
Gypsum,  coal  and  peat  ashes. 
Road-scrapings,  gas-lime. 

8-  Siliceous  manures. 

Coal-ashes,  peat-ashes. 

Farmyard  manure,  sand,  straw,  &c. 

After  these  general  remarks  on  artificial  manures,  I  shall  now 
proceed  to  state  the  results  of  analyses  of  the  several  forms  in 
which  bones  are  usually  applied  as  a  manure,  and  shall  make,  at 
the  same  time,  a  few  observations  respecting  the  most  profitable 
manner  of  applying  this  valuable  manure  to  the  land. 

The  forms  in  which  bones  are  usually  applied  to  the  land  are, 
i  and  ^  inch  bones,  bone-dust,  fermented  bones,  boiled  bones, 
steamed  bones,  (Blackhall^s  process,)  dissolved  bones,  (superphos- 
phate.) 

Although  bones  of  difi*erent  animals  have  been  repeatedly 
analysed,  we  do  not  possess  a  sufficient  number  of  analyses  of  ^ 
and  i  inch  bones  and  bone-dust  to  determine  what  the  average 
composition  of  commercial  bone-dust  ought  to  be.  I  procured, 
therefore,  bone-dust  from  different  localities,  and  subjected  it  to 
chemical  analysis. 

The  first  specimens  analysed  were  obtained  from  Mr  Slater's 
bone-mill,  Cirencester.  The  following  are  the  analytical  results : — 


Moisture,  .... 

Organic  matters,  (gelatine  and  fat,) 
Phosphate  of  lime  and  magnesia,  (bone-earth) 
Carbonate  of  lime. 

Alkaline  salts,  (chiefly  common  salt,) 
Sand,        ..... 

100.00  100.00 

15.27  grs.  of  bones.  No.  II.,  dried  at  220°  F.,  burned  with 
soda-lime,  gave  12.06  of  bichloride  of  platinum  and  ammonium  ;  or 
100  lb.  of  dried  bones  contain  nitrogen  4.96,  which  is  equal  to 
6.02  of  ammonia.     100  lb.  of  these  bones,  in  their  natural  state, 


No.  I. 

No.n. 

^  inch  bones. 

i  inch  bonet. 

18.12 

13.58 

29.29 

33.69 

44.22 

42.77 

5.49 

7.04 

1.49 

2.00 

1.39 

0.92 

In  100  lb. 

■. 

d. 

4.28 
42} 

2 
0 
2 
0 

It 

8 

1 
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consequently  contain  nitrogen  4.28  =  5.23  of  ammonia.  The 
price  of  these  bones  was  18s.  per  quarter.  The  weight  per 
bushel,  on  an  average,  was  42  lb. 

Previous  to  crushing  they  had  undergone  no  preparation  what* 
ever.  How  nearly  the  real  commercial  value  of  these  bones  cop- 
responds  with  the  theoretical  value,  which  by  means  of  the  above 
table  can  be  easily  calculated,  will  be  seen  by  the  following 
statement,  which  we  give  as  an  example : — 

Nitrogen,  6d.  per  lb.,  .... 

Organic  matter,  Id.  per  18  lb., 
Phosphates,  }d.  per  lb.,         ... 
Alkaline  salts  and  lime,        .... 

Price  per  100  lb.,  calculated,  5s. ;  actual  price  per  100  lb., 
5s.  4d. 

Quarter  and  Half  inch  Bones,  ft^m  another  Bone-miU  in  the  neighbourhood  of 

Cirencester. 


Moisture,  .... 

Organic  matters,  (gelatine  and  fat,) 
Phosphate  of  lime  and  magnesia,  (bone-earth,) 
Carbonate  of  lime, 

Alkaline  salts,      .... 
Sand  and  earth,   .... 

100.05        100.52 

20  grs.  of  bones,  No.  IL,  dried  at  220®  F.,  burned  with  soda- 
lime,  gave  13.52  grains  of  bichloride  of  platinum  and  ammonium ; 
or,  100  parts  contained  nitrogen  4.12,  equal  to  5.0  of  ammonia. 
These  bones,  in  their  natural  state,  accordingly  contain  nitrogen 
3.43,  equal  to  4.18  of  ammonia. 

Before  crushing,  they  had  been  boiled  in  an  open  boiler  for  a 
short  time,  for  the  purpose  of  extracting  the  fat.  Along  with  the 
fat  the  gelatine  appears  to  have  been  partially  dissolved,  which 
accounts  for  the  lower  percentage  of  nitrogen  which  these  bones 
contain.  A  comparison  with  the  preceding  will  show  that  they 
are  of  a  much  inferior  quality.  No.  I.  evidently  is  adulterated 
with  sand  and  earth. 

Half-inch  Bones  from  Magee's  Bone-works  at  Runcorn  near  Liyerpool. 
Moisture,         .......  9.46 


No.  I. 

No.  II. 

|inch. 

iincli. 

17.00 

16.42 

30.54 

26.64 

34.41 

49.78 

8.56 

6.51 

2.66 

1.17 

6.98 

— 

Organic  matters,  (gelatine  and  fat,) 
Phosphate  of  lime  and  magnesia,  (bone-earth,) 
Carbonate  of  lime,       .... 
Alkaline  salts,  .... 

Sand,  ...... 


29.20 

52.06 

6.11 

2.88 

0.17 


99.88 

20.96  grs.,  dried  at  230""  F. ,  gave  5.94  grs.  of  metallic  platinum, 
or  100  parts  contained  nitrogen,  4.0,  equal  to  4.85  of  ammonia. 
1(X)  lb.  of  natural  bones  thus  contained  nitrogen  3.62,  or  4.39 
of  ammonia. 
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It  Will  be  observed  that  the  proportion  of  moisture  la.  consider- 
ably less  than  In  the  preceding  samples,  and  the  proportion  of 
bone-phosphate  higher,  which  renders  them  more  valuable  In  as 
far  as  the  bone-phosphate  Is  concerned.  The  actual  price  at  Liver- 
pool Is  £6  In  quantities,  and  £6,  10s.  for  small  orders  per  ton. 

Commercial  Half-inch  Bones,  obtained  from  Charles  Lawrence,  Esq.,  Cirencester. 

Moisture,     ..... 
Organic  matter,  (gelatine  and  fat,) 
Phosphate  of  lime  and  magnesia,  (bone-earth,) 
Carbonate  of  lime,    .... 
Alkaline  salts,  .... 


No.  I. 

No.IL 

13.18 

13.36 

27.92 

28.32 

48.24 

48.49 

9.66 

8.10 

1.62 

2.18 

100.62 

100.45 

(1.)  13.35  grs.  of  No.  I.,  dried  at  220°  F.,  cave  7.81  bichloride 
of  platinum  and  ammonium  ;  or,  100  parts  of  dried  bones  contained 
nitrogen  3.70  =  4'49  of  ammonia.  100  lb.  In  the  natural  state 
thus  contain  nitrogen  3.21  =  3*89  of  ammonia. 

(2.)  16.62  grs.  of  No.  II.,  di-ied  at  220°  F.,  gave  10.64  of 
bichloride  of  platinum  and  ammonium  ;  or,  100  lb.  of  dried  bones 
contained  nitrogen  3.98  =  4.83  of  ammonia.  100  lb.  of  natural 
bones  accordingly  contain  nitrogen  3.45  =  4.18  of  ammonia. 

The  composition  of  these  two  samples  of  bones,  It  thus  appears,  is 
nearly  Identical ;  but  as  one  of  the  samples  was  considerably 
heavier  than  the  other,  a  material  saving  would  be  realised  by 
buying  It  by  measure,  and  not  by  weight,  supposing  the  price  per 
bushel  to  be  the  same  for  each. 


Quarter  and  Half-inch  Bones  from  Leith. 

No.  I. 

Nan. 

ihich. 

iineli. 

Moisture,         ...... 

Organic  matter,  (gelatine  and  fat,) 
Phosphate  of  lime  and  magnesia,  (bone-earth,) 
Carbonate  of  lime,        ..... 

Alkaline  salts,             ..... 

9.82 

37.50 

45.66 

5.23 

1.96 

11.17 

84.95 

47.50 

4.53 

1.61 

100.17  99.76 

(1.)  17.35  grs.  of  No.  I.,  dried  at  220**  F.,  gave  12.71  grs.  of 
bichloride  of  platinum  and  ammonium ;  or,  100  lb.  gave  nitrogen 
4.60  =  5.58  of  ammonia.  100  lb.  of  natural  bones  thus  contain 
nitrogen  4.15  =  5.03  of  ammonia. 

(2.)  19.89  grs.  of  No.  II.,  dried  at  220°  F.,  gave  14.95  of 
bichloride  of  platinum  and  ammonium ;  or,  100  lb.  of  dried  bones 
contain  nitrogen  4.72  =  5*73  of  ammonia.  100  lb.  of  bones  in 
their  natural  state  thus  contain  nitrogen  4.18  =  5.08  of  ammonia. 

These  two  samples  of  bones  likewise  resemble  each  other  closely 
In  composition.  They  contain  nearly  1  per  cent  of  nitrogen  more 
than  the  preceding  samples,  and  are,  therefore,  superior  in 
quality. 
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The  actual  price  at  Leith  of  No.  I.  is  16s.  9d.  per  quarter;  of 
No.  II.,  16s.  6d.  per  quarter. 

It  will  appear  from  these  analyses  that  commercial  bone-dust 
differs  consiaerably  in  composition  ;  that  in  some  bone-mills  the 
raw  bones  are  boiled  previous  to  crushing,  for  the  purpose  of 
extracting  the  fat;  and,  lastly,  that  bone-dust  is  occasionally 
adulterated  with  sand  and  earthy  matters.  The  practice  of 
extracting  the  fat  has  the  disadvantage  that  some  of  the  valuable 
gelatine  is  extracted  as  well,  which  appears  clearly  from  the 
smaller  proportion  of  nitrogen  which  some  of  the  above  analyses 
exhibit. 

The  fertilising  properties  of  bones  depend  on  the  amount  of 
gelatine  (nitrogen)  and  of  bone-earth  (phosphoric  acid  and  lime) 
which  they  contain.  Both  the  organic  portion  (gelatine)  and  the 
inorganic  part  (bone-earth)  are  valuable  fertilisers,  and  it  is, 
therefore,  an  unpardonable  waste  to  destroy  the  gelatine  by 
burning.      This  practice,  which  has  been  recommended  for  the 

Eurpose  of  reducing  the  bones  more  easily  to  powder,  deserves  to 
e  condemned  unconditionally,  because  there  are  other  means  of 
reducing  bones  effectually  to  powder  without  destroying  so  valu- 
able a  material  as  gelatine  undoubtedly  is. 

Bone-dust  resembles,  in  its  chief  constituents,  the  solid  excre- 
ments of  animals,  and  straw,  and  differs  from  them  chiefly  by  being 
much  richer,  as  will  be  seen  by  the  following  comparison : — 


I" 


Constituent:) 


1000  ]b.  of  lOUO  lb.  of  fresh  cow  1000  ]b.  of 

boue-dubt.  or  hone  dung.  dry  straw. 


Nitrogen,      .    .  60  ;  4  i 

Phosphoric  acid,  240  3  2 

Lime,  ....     I  330  4  4 


Bone-dust  thus  contains  about  twelve  times  more  forcing  sub- 
stances, and  eighty  to  a  hundred  times  more  grain-forming  materials, 
than  dry  straw  or  the  solid  excrements  of  animals. 

With  regard  to  the  application  of  bone-dust,  I  would  observe, 
that  the  usual  practice  of  applying  bones,  as  ^  inch  or  ^  inch  bones, 
cannot  be  recommended.  In  this  state  they  decompose  very 
slowly  in  the  ground — so  slowly,  indeed,  that  ten  or  twenty  years 
may  be  required  to  dissolve  them  entirely. 

Although  gelatine  enters  very  rapidly  into  putrefaction  when 
exposed  to  the  influences  of  the  atmosphere  and  water,  in  the 
intimate  combination  in  which  it  exists  in  bones,  gelatine  is 
destroyed  very  slowly,  because  phosphate  of  lime,  being  almost 
insoluble  in  water,  protects  the  interior  of  the  larger  pieces  of  bone 
from  further  decomposition,  by  excluding  the  air  and  moisture. 
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How  exceedingly  slowly  the  gelatine  of  bones  Is  destroyed,  will 
become  apparent  from  the  subjoined  analyses  of  Roman  bones 
recently  found  at  Cirencester — 

Roman  Bones  Found  at  Cirencester. 
(a.)  Lover  jaw  of  an  ox,  dried  at  212©  F. 


Organic  matter,  (gelatine,) 
Inorganic  matters,  (bone-earth,) 

11.77 
88.23 

(6.)  Molar  tooth  of  an  or. 

Organic  matters,           .... 
Inorganic  matters,  (bone-earth,) 

100.00 

8.41 
91.59 

(c.)   Tusk  of  a  boar. 

Organic  matters,          .... 
Inorganic  matters,        .... 

100.00 

18.12 
81.88 

(d.)  Thigh-bone  of  a  man. 

Organic  matters,           .... 
Inorganic  matters,        .... 

100.00 

13.62 
86.38 

100.00 

22.8  grs.  of  a,  burnt  with  soda-lime,  gave  3.3  of  bichloride  of 
platinum  and  ammonium.  100  parts,  therefore,  contained  nitrogen 
0.909. 

27.66  of  d  gave  5.53  of  bichloride  of  platinum  and  ammonium. 
100  parts,  therefore,  contained  nitrogen  1.255. 

These  bones,  probably,  have  been  buried  in  the  ground  for  a 
period  of  one  thousand  five  hundred  years,  and  yet  they  still  con- 
tain about  1  per  cent  of  nitrogen,  corresponding  to  about  6  per 
cent  of  gelatine.  They  clearly  show  how  slowly  bones  are 
decomposed  in  the  soil,  and  we  need  not,  therefore,  be  astonished 
to  see  sometimes  no  good  result  from  the  application  of  ^-inch 
bones,  whilst  finely-powdered  bones  act  very  well.  Particularly 
in  heavy  clay  soils,  bones  decompose  slowly,  because  the  air  does 
not  find  so  ready  access  as  in  a  more  porous  soil. 

Bone-sawings  from  Magee's  Bone-works  at  Runcorn  near  Liverpool. 
Moisture,  .  .  .  .  .  .  14.12 


Organic  matters,  (gelatine  and  fat,)    . 
Phosphate  of  lime  and  magnesia,  (bone-earth,) 
Carbonate  of  lime,         .  .        '     . 

Alkaline  salts,  .... 

Sand,  .  .  .  .  . 


25.12 

53.74 

5.39 

0.78 

0.83 

99.98 


29.65  grs.,  dried  at  220*^  F.,  burnt  with  soda-lime,  gave  8.69  of 
bichloride  of  platinum  and  ammonium  ;  or,  100  parts  contained 
nitrogen  3.82  =  4*64  of  ammonia.  In  their  natural  state,  conse- 
quently, 100  lb.  contained  nitrogen  3.28  =  3.98  of  ammonia. 
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These  sawings  constituted  a  very  fine  powder,  which  is  sold  at 
Liverpool  at  the  rate  of  £7  to  £7^  lOs.  per  ton.  Being  prepared, 
in  all  likelihood,  from  the  more  solid  bones,  which  always  contain 
less  organic  matter  than  the  more  cartilaginous  ones,  we  find  the 
percentage  of  nitrogen  rather  lower,  and  the  proportion  of  phos- 
phates rather  higher,  than  in  average  samples  of  half-inch  bones. 

If  bones  are  to  be  used  by  themselves,  they  ought  always  to  be 
applied  in  the  state  of  a  fine  powder,  because  in  this  state  they 
are  more  easily  and  uniformly  distributed  on  the  land,  and  ren- 
dered much  more  readily  available  for  the  use  of  plants  than  half- 
inch  bones.  There  can  be  little  doubt  that  it  will  be  more  advan- 
tageous to  pay  cf^l  or  even  £2  more  per  ton  for  finely-powdered 
bones,  than  to  apply  half-inch  bones  at  a  lower  price. 

According  to  the  experience  of  good  farmers  in  Saxony,  the 
total  action  of  1  cwt.  of  finely-powdered  bones  is  estimated  to  be 
equivalent  to  25  to  30  cwt.  of  farmyard  manure.  But  even 
in  this  finely  divided  state,  the  full  benefit  which  they  are  capable 
of  affording  is  not  realised  in  the  first  year.  Experience  has 
shown  that  the  action  of  such  bones,  in  a  soil  which  is  neither 
too  retentive  nor  too  loose,  lasts  for  about  four  years,  and  amounts 
in  the 

Ist  year,  to  25  to  30  per  cent. 

2d  year,  „  25  „  30          „ 

3d  year,  „  20  „  25          „ 

4th  year,  „  10  „  15          ,, 

Boiled  Bones  from  Magee's  Bone- Works  at  Runcorn,  near  Liverpool. 

Moisture,  ....  8.06 

Organic  matters,  .  .  .        25.45 

Phosphates  of  lime  and  magnesia,  (bone-earth,)      60.48 
Carbonate  of  lime,  .  .  .  3.25 

Alkaline  salts,   .  .  .  .0.43 

Sand,  ....  2.56 

100.23 

29.41  grains  dried  at  220®  F.,  burnt  with  soda-lime,  gave  9.59  grains 
of  bichloride  of  platinum  and  ammonium ;  or,  100  parts  contain 
nitroffen  2.004  =  2.433  of  ammonia.  100  lb.  of  the  commercial 
boiled  bones,  accordingly,  contain  nitrogen  1.842  =  2.236  of 
ammonia. 

The  price  of  boiled  bones  at  Liverpool  is  £4  per  ton.  In  the 
preparation  of  glue  from  bones,  the  latter  are  boiled  with  high- 
pressure  steam,  which  penetrates  them,  and  dissolves  all  the  fat 
and  the  greater  part  of  the  gelatine  or  glue.  The  bones,  after 
cooling,  are  so  brittle  that  they  can  be  reduced  with  great  facility 
to  the  finest  powder. 

Practical  experience  has  shown  that  in  this  form  bones  act  much 
more  rapidly;  boiled  bones,  for  this  reason,  are  generally  pre- 
ferred to  fresh  ones  by  the  farmers  of  Cheshire,  who  apply  them 
largely  to  grass-land  with  the  best  results. 
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t  is  true,  tbeir  fertilising  effects  are  not  so  lasting  as  those  of 
bi  bones,  but  they  are  nevertheless  more  valuable,  as  the  farmer 

do  with  a  smaller  quantity,  and  realises  an  immediate  return 
the  outlay  of  capital. 

y^hilst  practice  points  out  boiled  bones  as  the  more  valuable, 
»ry  would  seem  to  mark  fresh  bones  as  the  more  valuable, 
Luse  the  latter  contain  at  least  double  the  quantity  of  nitrogen, 
ch  substance  we  have  described  as  the  most  valuable  of  all 
lisers.     But  facts  are  not  easily  made  of  no  avail  by  theories : 

it  remains,  therefore,  for  science  to  explain  this  unexpected 
ler  fertilising  action  of  boiled  bones. 

.  little  consideration  will  show  that  fresh  bones  can  only  be 
d  upon  by  the  atmosphere  and  water  very  superficially.  On 
decomposition  of  the  gelatine  of  the  surface  of  pieces  of  bones, 
greater  part  of  the  phosphate  of  lime  remains  behind,  which 
ig  a  substance  almost  insoluble  in  water,  prevents  both  the  air 

the  water  from  acting  on  the  interior.  1  he  further  decompo- 
n  of  the  bones  thus  can  proceed  but  very  slowly.  By  boiling 
Bs  with  high-pressure  steam,  which  thoroughly  penetrates  the 
le  mass,  all  the  fat,  and  the  greater  part  of  the  gelatine,  which 
trate  the  particles  of  bone-earth  from  each  other,  are  extracted. 

whole  substance  of  the  bones  is  thus  rendered  very  porous,  and, 
Lccount  of  this  porosity,  air  and  water  can  penetrate  the  inte- 

of  the  bones.     In  consequence  of  the  free  access  of  water  and 

a  rapid  decomposition  ensues,  whereby  much  ammonia  is 
led,  which  facilitates  also  the  solution  of  the  bone-earth.  In 
Intelligible  manner  we  can  thus  explain  the  superior  action 
soiled  bones,  and  reconcile  an  apparent  contradiction  between 
jtice  and  science. 

Steamed  Bones. — (Steamed  by  Mr  T.  BlackbaU's  Process.) 

I. 


Calculated  dry. 

Water, 

• 

7.32 

Organic  matters, 

• 

26.77 

28.88 

Inorganic  matters, 

• 

65.91 

71.12 

100.00 

100.00 

II. 

Calculatad  dry 

Water, 

• 

6.91 

Organic  matters,  (gelatine,) 

• 

26.70 

28.68 

Phosphate  of  lime  and  magnesia,  (b< 
earth,) 

ane- 

• 

■ 

53.74 

67.73 

Carbonate  of  lime. 

• 

8.65 

9.30 

Alkaline  salts  and  sand, 

• 

4.00 

4.29 

100.00 


100.00 


54  grains  dried  at  220°  F.,  burned  with  soda-lime,  gave  13.93 
bichloride   of    platinum   and   ammonium.       100   lb.   of  dry 
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steamed  bones  accordinglj  contain  nitrogen  3.12  =  3.79  of  ammo- 
nia; or  100  lb.  of  bones,  in  a  moist  state,  contain  nitrogen 
2.90  =  3.54  of  ammonia. 

Mr  Blackhall's  process  of  steaming  bones  for  agricultural  pur- 
poses is  described  in  the  Highland  and  Agricultural  Society's 
Transactions  for  January  1850. 

It  will  be  observed  that  these  bones  contain  more  nitrogen  than 
the  commercial  boiled  bones.  They  differ  in  composition  but 
slightly  from  fresh  bones;  and,  as  they  are  much  quicker  in  their 
action,  and  easily  reduced  to  a  fine  powder,  Mr  Blackhall's  process 
cannot  be  too  strongly  recommended  to  farmers. 

Having  witnessed  myself  the  decided  superiority  of  steamed 
bones,  and  being  convinced  of  the  great  economical  value  of  the 

Erocess,  I  have  little  doubt  Mr  Blackhall's  method  of  reducing 
ones  will  be  soon  adopted  in  practice  on  many  farms,  as  soon  as 
the  merits  of  this  process  shall  be  known  more  generally,  and 
appreciated  more  fully. 


Fossil  Bones,  or  Pseudo-Coprolitef 

i,  from  Walton  in  Suffolk. 

Hygroscopic  water,    . 

Water  of  combination,  and  a  trace 

• 

of  or- 

1.20 

ganic  matter, 
Oxides  of  iron  and  alumina, 

3.20 
4.84 

Lime, 

39.81 

Magnesia, 
Phosphoric  acid, 
Carbonic  acid, 

5.68 

23.48  equal  to  47.82  of  bone-earth. 
6.82 

Insoluble  siliceous  matter, 

12.56 

Alkalies,  sulphuric  acid,  and  loss, 

2.41 

99.00 

These  fossil  bones,  or  coprolites,  as  they  are  falsely  called, 
sometimes  are  the  fossil  remains  of  cetaceous  animals.  They  are 
very  hard,  and  their  reduction  to  powder,  therefore,  is  rather 
expensive.  The  specimens  analysed  by  me  are  sold  on  the  spot 
where  thev  are  found,  at  the  rate  of  28s.  per  ton.  With  the 
expenses  for  carriage  to  Cirencester  and  crushing,  one  ton  of  the 

finelV"**"'^'^'*    ^'^   mo+'^riQ^    »rtof  taVir-^,     /.2     lOs. 

Th{>      .  .      .,  s  is  ^'^I'^'-^Viy  uniform  will 

\ppi.«*i        •  ^  r^i\f  ^        .^..  lie  taken  from 


>vo 


'    ♦«ro 
^tei 

ph'"  -*.    w  49.42  of  bone-earth. 

'  '  .         t    .»     .                ^rnl'+es  contain  mere 

\^  .      .                          ...>                   if  this  manure, 

'vi    -    ^jH'*'^'  \u         .jct      /    \\^.  -*f           ••--■  .     ijctiiuii.  like  bones. 

"^h  »  J"      ^-  -^  lu.tu or,  being     "«♦      ^      i    wator,  ought  not  to  be 

*iip'  ip't'f-AO'  *f    '*Qt<            ....  I      'irat  Kf  ^^'^  '  >red  more 
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soluble,  and  thus  rendered  available  to  plants  by  digestion  with 
sulphuric  acid.  The  want  of  nitrogen  maj  then  be  supplied  bj 
guano,  or  any  other  artificial  manure  rich  in  ammonia. 

During  1851,  Mr  Valentine,  the  manager  of  the  College  farm 
here,  has  used  a  mixture  of  dissolved  coprolites  and  guano ;  and 
as  this  compound  fully  realised  his  expectations,  and  can  be 
easily  prepared  on  the  farm,  I  would  strongly  recommend  it  to 
those  farmers  who  can  procure  ground  coprolites  at  a  moderate 

f)rice.     The  mixture  to  which  I  refer  is  best  prepared  in  the  fol- 
owing  manner: — 

Eight  cwt.  of  ground  coprolites  are  placed  in  a  wooden  tub 
capable  of  holding  at  least  five  times  this  quantity  of  the  pow- 
dered material.  The  dry  powder  next  is  moistened  with  twentj- 
four  gallons  of  water,  and,  after  the  water  has  thoroughly  mois- 
tened every  particle  of  the  substance,  160  lb.  of  concentrated 
oil  of  vitriol  are  added  gradually.  On  the  addition  of  the  acid, 
strong  efiervescence  takes  place,  in  consequence  of  which  the  mix- 
ture swells  very  much,  and  is  liable  to  be  thrown  out  of  the  tub. 
It  is  for  this  reason  that  a  capacious  vat  is  required  for  dissolving 
the  substauce.  When  the  action  of  the  acid  on  the  powder  has 
ceased,  the  pasty  mass  is  shovelled  out  and  kept  in  a  heap  for  a 
couple  of  days.  After  that  time  it  has  become  much  drier,  and 
can  now  readily  be  mixed  with  guano.  By  mixing  two  parts  of 
the  dissolved  coprolites  with  one  part  of  Pei-uvian  guano,  an 
almost  dry  powder  is  obtained,  whicn  can  easily  be  sown  broad- 
cast or  with  the  manure  drill.  In  point  of  cost,  this  mixture  is 
much  less  expensive  than  commercial  superphosphate  of  lime ;  and 
in  point  of  effect,  it  is  even  superior  to  dissolvea  bones. 

dissolved  hones, — A  great  many  analyses  of  commercial  dis- 
solved bones  or  superphosphate  of  lime  having  been  published 
lately  by  Dr  Anderson  and  Professor  Way,  it  is  not  necessary  for 
me  to  cite  many  analyses  of  commercial  superphosphate.  I  shall, 
therefore,  merely  give  the  examination  of  one  sample  of  superphos- 
phate, as  it  affords  an  additional  proof  of  Dr  Anderson's  observa- 
tion, that  this  commercial  article  is  frequently  of  a  very  inferior 
quality. 

SUPBRPHOSPHATE  OF  LiMB. 


Water, 

6.30 

Organic  matters. 

9.32 

Phosphate  of  lime, 

34.25 

Phosphate  of  iron, 

6.57 

Salphate  of  lime. 

28.81 

Sulphate  of  magnesia, 

2.42 

Sulphate  of  soda,  with 

a  little 

sulphate  of  potash, 

6.88 

Siliceous  insoluble  mati 

ters, 

•                        •                        • 

6.45 

100.00 


This  article,  which,  in  reality,  did  not  contain   any  soluble 
phosphate  of  lime  at  all,  was  offered  for  sale  at  £7,  10s.  per  ton. 
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CLIMATE  OP  THB  BRITISH  ISLANDS,  in  its  EFFECT  on  CULTIVATION. 

By  Thomas  Bowlandson,  C.E.,  F.6.S.,  London. 

The  subject  of  climate  embraces  so  many  important  topics,  each 
of  which  would  separately  make  a  tolerably  long  essay,  that  it  is 
exceedingly  difficult  to  form  such  a  summary  as  will  give  the  reader 
a  tolerable  knowledge  of  the  various  phenomena  and  meteoric  in- 
fluences whose  combined  effects  are  generally  understood  under  the 
comprehensive  term  "  Climate."  Of  the  primary  matters  con- 
nected with  climate,  light  and  heat  stand  foremost,  scarcely  subsi- 
diary to  which  are  the  subjects  of  rain,  dew,  evaporation,  winds, 
&c. :  as  the  latter  are  determined  by  the  former,  they  can  only  be 
classed  amongst  secondary  objects.  To  the  above,  electricity  has 
been  added  by  some.  As  the  effects  of  this  subtile  matter  on 
vegetation  is  little  understood,  and  has  only  recently  been  made 
the  subject  of  inquiry,  I  shall  dismiss  the  subject  with  this  brief 
observation — viz.,  that  all  the  most  recent  investigations  seem  to 
prove  that  light,  heat,  electricity,  magnetism,  and  galvanism,  appear 
mtimately,  if  not  inseparably,  connected,  though  the  laws  wnich 
govern  and  modify  their  action  are  not  understood. 

The  two  great  causes  which  regulate  the  general  climate  of  the 
globe  are  distance  from  the  equator  and  height  above  the  level  of 
the  sea — which  are,  however,  much  modified  by  other  circumstances^ 
such  as  contiguity  to  large  masses  of  water,  snow-covered  moun- 
tains, prevailing  winds,  &c.  The  study  of  the  laws  that  regulate 
the  variations  of  the  temperature  of  the  atmosphere  proves  that  the 
sun  is  the  principal  cause  ;  in  proportion  as  this  body  rises  above 
the  horizon  the  heat  increases;  it  diminishes  as  soon  as  it  is  set. 
The  difference  between  summer  and  winter  depends  also  on  the 
time  that  it  remains  below  the  horizon,  and  on  its  distance  from 
the  zenith  of  the  observer. 

The  height  of  the  sun  above  the  horizon  is  one  of  the  most  im- 
portant elements  in  the  study  of  its  calorific  action.  In  fact,  a 
surface  is  more  highly  heated  by  a  distant  source  of  heat,  as  the 
line  drawn  from  this  source  to  the  surface  approaches  nearer  to  the 
perpendicular.  It  has  been  endeavoured  to  deduce  the  changes 
of  temperature  of  days  and  seasons  from  the  height  of  the  sun ; 
but  the  action  of  this  body  is  modified  by  so  many  circum- 
stances, that  it  can  only  be  ascertained  for  any  particular  place 
by  direct  experiment,  which  is  done  by  means  of  the  thermo- 
meter. 

The  following  table  is  constructed,  partly  by  observation,  and 
partly  by  calculation,  of  the  mean  annual  temperature  for  every 
five  aegrees  of  latituae  taken  at  the  level  of  the  sea :  — 
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Lat. 

Temp. 

Lat. 

Temp. 

Lat 

Temp. 

Lat 

Temp. 

Lat 

Tempk 

0 

84'' 

20 

77^8' 

40 

62*1' 

60 

44«8' 

80 

82'»6' 

5 

8a6' 

25 

74.0 

45 

57.5 

65 

40.5 

85 

81.4 

10 

82.3 

30 

70.7 

50 

52.9 

70 

37.2 

90 

81.0 

15 

80.4 

35 

66.6 

55 

48.4 

75 

34.6 

Being    an    average  diminution  from  the    equator   to  th&  north 

;ole  of  0.588  of  a  degree  of  Fahrenheit  for  every  degree  of  latitude, 
^he  diminution  is,  however,  rather  greater  between  the  parallels 
50°  and  60°,  within  which  are  comprised  the  main  part  of  the  British 
islands :  between  these  points  the  average  decrease  is  0.86  of  tem« 
perature  for  every  degree  of  latitude ;  between  the  50th  and  55th 
parallels  (the  greater  part  of  South  Britain)  the  diminution  is  0.9 
for  every  degree  of  latitude,  being  0.312  of  a  degree  above  the  aver^ 
age ;  whilst  between  the  50th  and  60th  it  is  only  0.232  in  passing 
northwards.  Nearly  the  whole  of  North  Britain  lies  between  the 
two  last-named  parallels.  So  far  as  the  British  Islands  are  concerned, 
the  above  table  may  be  pretty  well  relied  on  for  practical  pur- 
poses. In  consequence  oi  the  temperature  of  different  places  in 
the  same  latitude  varying,  there  has  lately  been  constructed  maps 
having  what  are  termed  isothermal  lines  (lines  of  equal  heat)  deli- 
neated thereon.* 

The  isothermal  of  10°  centigradef  cuts  the  west  coast  of  Ame- 
rica at  the  mouth  of  the  Columbus  (Fort  George,  lat.  46°  18', 
temp.  10°  1';  Fort  Vancouver,  lat.  45°  36'  N.,  temp.  11°  6'4) 
descends  towards  the  south,  traverses  the  north  part  of  the  State  of 
Ohio,  and  reaches  near  New  York  (Kingston,  New  York,  lat.  41** 
55',  temp.  10° ;  North  Salem,  lat.  41«»  20',  temp.  8°  9'.)  Here  the 
isothermal  presents  a  great  convexity  towards  the  equator ;  then 
it  rises  abruptly  towards  the  north,  passes  in  the  neighbourhood  of 
London,  (lat.  51°  31',  temp.  10°  4' ;  Dublin,  lat.  53°  21',  temjj. 
9°  5'.)  This  is  the  highest  latitude  that  this  isothermal  attains,  for  it 
then  falls  towards  the  south,  passing  through  Bohemia,  (Prague, 
lat.  50°  5',  640  feet  above  the  sea,  temp.  9°  5'  ;§  Dresden,  lat.  61° 
3' ;  height,  384  feet ;  temp.  8*»  5',  ||)  the  north  part  of  the  Black  Sea 
(Nicolaiiff,  lat.  46°  58',  temp.  9°  3' ;  Sebastapol,  lat.  44°  35',  temp. 


*  For  example,  Johnston's  magnificent  Atlas,  published  by  Messrs  Blackwood. 

t  To  reduce  the  centigrade  degrees  to  those  of  Fahrenheit,  multiply  by  1.8  and 
add  32  to  the  product.  Thus  London,  lat.  51"  3\\  temp.  10.4  ;  centigrade  formula, 
19.4  X  1.8  =  18.72  +  32"  =  50.72.  Dublin,  53"  21',  temp.  9.6  ;  formula  9.5  + 
1.8  =17.1    +  32  =  49"  V. 

X  All  these  temperatures  are  centigrade,  and  can  be  calculated  by  the  formula 
above  quoted. 

§  49".r  Fahrenheit,  to  which  2  degrees  ought  to  be  added  for  the  height  above 

the  sea. 

II  47"  3'  Fahrenheit,  to  which  should  be  added  1"  8'  on  account  of  altitude.  The 
effects  of  altitude  on  temperature  will  be  explained  subeequently. 
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ll**  5'.)     This  isothermal  probably  cuts  the  sea-coast  of  Asia  at 
the  north  of  the  isle  of  Nipon. 

The  isothermal  of  5°  centigrade  (41**  Fahrenheit)  cuts  the  west 
coast  of  America  at  the  north  of  New  Archangel,  on  the  isle  of 
Silcha  flat.  57°,  temp.  7°  V.)  Yet  it  seems  to  come  from  the 
south,  tor  Uoulouk,  on  the  isle  of  Ounalaschka,  and  in  lat.  53**  53^ 
appears  to  have  a  temperature  of  only  4^.  It  then  descends  to- 
wards the  south,  cuts  Lake  Michigan  (Fort  Brady,  lat.  46**  39*, 
height  590  feet,  temp.  4°  9',)  and  the  west  coast  of  America,  in 
the  State  of  Maine  (JEastport,  lat.  44°  54',  temp.  5**  4' ;  Haliiax, 
lat.  40°  44',  temp.  6°  2'.)  It  then  traverses  the  south  part  of  New- 
foundland, passes  the  north  of  the  Feroe  Isles,  cuts  the  Norwegian 
coast  as  high  up  as  Drontheim  (lat.  63""  2&,  temp.  4**  5'.)  As  soon 
as  it  has  traversed  the  Scanainavian  Alps,  it  descends  towards 
the  south-east,  passes  to  the  north  of  Christiana  (temp.  5"  4',)  and 
Stockholm  (temp.  5''  6',)  to  the  south  of  Kasan  and  Moscow,  and 
reaches  the  coast  of  Asia  in  the  midst  of  the  chain  of  the  Kunles. 

Elevation  has  the  same  effect  upon  temperature  as  distance  from 
the  eauator :  in  proportion  as  we  ascend  a  mountain,  it  is  found 
that  the  temperature  falls.  The  law  according  to  which  tempera- 
ture decreases,  as  to  the  limits  of  the  atmosphere,  is  yet  unknown ; 
no  great  error,  however,  will  be  committed  in  aamittin^  that  the 
same  differences  of  level  correspond  to  the  same  dirorences  of 
temperature.  It  is  customary  in  England  to  calculate  a  fall  of  one 
degree  of  the  thermometer  for  every  hundred  yards  of  elevation : 
for  practical  agricultural  purposes,  this  formula  will  be  found  suffi- 
cient. Before  leaving  this  part  of  the  subject,  it  may  be  remarked, 
that  long  series  of  observation,  made  by  De  Saussure  and  Kaemtz 
at  great  distances  and  differences  of  level,  on  the  Bigi,  Col  de 
G^ant,  Geneva,  Chamouni,  &c.,  show  that  the  decrease  varies 
with  the  season  and  the  hour  of  the  day.  From  tables  of  these  ob- 
servations, it  would  appear  that  about  five  in  the  morning  is  the 
time  when  this  decrease  of  temperature,  in  ascending  mountains, 
is  most  rapid,  and  towards  sunset  it  is  slowest. 

With  regard  to  the  diminution  of  temperature  which  takes  place 
on  ascending  mountains,  it  must  be  remarked,  that  if  the  land  is 
only  slightly  elevated,  or  the  country  is  composed  of  successive 
steps  or  extended  plateaus,  the  decrease  of  temperature  is  much 
less  than  on  the  siae  of  abrupt  mountains  :  the  difference  between 
the  two  cases  probably  amounting  to  not  less  than  twenty-five  per 
cent.  In  passing  from  south  to  north,  the  mean  temperature  of 
Great  Britain  may  be  taken  to  decrease  one  degree  of  Fahrenheit 
for  every  80  miles ;  and  the  same  deci*ease  in  temperature 
takes  place  for  every  300  feet  of  elevation.  On  viewing  the  tem- 
perature of  different  places,  discordant  results  will  appear.  On 
a^  careful  examination,  it  will,  however,  be  discovered  that  these 
discrepancies  are  to  be  accounted  for  by  local  causes,  many  of 
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which  will  be  subsequentlj  noticed.  The  foUowioe^  table  will 
prettj  clearly  show  the  gradual  increase  of  winter  cola^  in  passing 
n*om  south  to  north,  and  also  the  diminution  of  summer  temperature. 

Summer  and  Wuttkb  Means  in  the  British  Iblbb. 


Places. 

Winter. 

Summer. 

IMffBrenos. 

Feroe, 

39*2' 

52»88' 

13"76' 

Unst,  (Shetland,)  . 

39^ 

53.456 

14.166 

Isle  of  Man, 

42.62 

59.144 

16.524 

Edinburgh, 

58.246 

67.326 

19.08 

Aberdeen, 

38.102 

58.226 

20.124 

Kinfaans  Castle, 

37.292 

67.606 

20.214 

London, 

37.796 

62.150 

24.354 

Lancaster,    . 

38.444 

59.576 

2LI32 

Kendal, 

35.654 

67.776 

22.122 

Penzance, 

44.672 

60.494 

16.822 

Helston, 

48.142 

60.000 

16.858 

In  all  these  places  the  mean  temperature  of  winter  is  above  the 
freezing-point.  Even  in  the  Shetland  and  the  Feroe  Isles,  at  62^ 
of  north  latitude,  the  winter  mean  is  higher  than  that  of  London, 
but  the  summers  are  colder,  and  the  variations  between  the  two 
seasons  scarcely  amount  to  14^.  Qnlj  a  slight  difference  is  also 
shown  at  Penzance  and  Helston  in  ComwaU,  whilst  London^on 
the  east  part  of  the  island,  presents  a  difference  of  24^  3'.  The 
difference  of  winter  temperature  between  the  west  and  east  coasts 
of  the  island  will  be  explained  when  the  subjects  of  evaporation, 
rain,  and  dew  are  taken  into  consideration :  it  may,  however,  be 
here  briefly  remarked,  that  the  mildness  of  winters  on  the  western 
coasts  and  islands  is  due  to  the  precipitation  of  vapour,  brou£4it 
up  by  the  prevailing  southerly  and  south-westerlv  winds.  By 
way  of  making  the  subject  better  understood,  we  wiU  here  insert 
three  tables  of  the  mean  winter  and  summer  temperatures  of  differ- 
ent parts  of  the  Continent.  The  de^ees  of  these  tables  are  by  the 
centigrade  thermometer  « 

Summer  and  Winter  Means  in  France  and  Holland. 


Placsb. 

Winter. 

SomiiMr. 

Diff«niM«. 

Amsterdam,           .... 

2*67' 

18'»79' 

16n2' 

Middlebnrg, 

1.92 

16.92 

15.00 

Maestricht,  . 

2.84 

18.12 

15.28 

Bmssels, 

2.56 

19.04 

16.45 

Franeeker,    . 

2.56 

19.57 

17.01 

The  Hague, 

S.46 

18.63 

15.17 

Saint  Malo, 

5.67 

18.90 

13.23 

Dunkirk, 

3.56 

17.68 

14.12 

La  Rochelle, 

4.78 

19.22 

14.44 

Paris, 

3.59 

18.01 

14.42 

Montmorency, 

>                            4 

3.21 

18.96 

15.75 

*  See  foot-note  f  on  page  267. 
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These  different  cities  enjoy  a  mean  winter  temperature  of  about 
3^  C,  like  that  of  England — Penzance  and  the  neighbouring  part  of 
the  West  of  England  excepted.  This  is  an  effect  of  the  contmeatal 
east  winds,  which  maintain  the  serenity  of  the  sky.  The  difference 
between  summer  and  winter,  which  in  England  only  amounts 
to  13°  C,  is  raised  to  15°  C.  on  the  Continent. 

SUHMEB  AND  WiNTER  MSA.NS  IN  GeBMANT. 


FSsACMS. 

Winter. 

Summer. 

DifEBranctt. 

Danzig, 

Bayreuth, 

Berlin, 

Augsburg, 

Apenrade, 

Dresden, 

Cuxhaven, 

Tubingen, 

Sagan,          

Munich, 

BAtisbon, 

Hamburg, 

Lunenburg, 

Prague, 

Vienna,         .        .        .        ... 

1*11' 

—  1.20 

—  1.01 

—  1.08 

—  0.73 

—  1.20 

—  0.51 

—  0.02 
2.66 

—  0.12 

—  1.93 

—  0.40 

—  0.95 

—  0.44 

—  0.18 

16*62' 

16.03 

17.18 

16.80 

16.21 

17.21 

16.76 

17.01 

18.20 

17.96 

19.68 

18.96 

17.26 

19.93 

20.36 

17*83' 

17.23 

18.19 

17.88 

15.48 

18.41 

16.25 

17.03 

20.85 

17.84 

21.61 

18.56 

16.30 

20.37 

20.18 

This  table  presents  some  anomalies,  yet  it  evidently  shows  the 
influence  of  continents.  Notwithstanding  the  relatively  very  high 
latitude  of  Cuxhaven,  Lunenburg,  and  Apenrade,  the  mean  of  me 
winters  is  above  the  freezing-point.  This  is  in  consequence  of  the 
vicinity  of  the  sea, — counterbalanced,  however,  by  continental 
influences,  which  reduce  their  mean  below  that  of  the  towns  of 
England  situate  on  the  same  latitude.  In  all  other  parts  of  Ger- 
many, the  winter  mean  is  below  the  freezing  point,  but  the 
summers  are  hotter.*  In  making  this  comparison,  the  relative 
heights  above  the  level  of  the  sea  must  always  be  kept  in  view. 
It  will  also  be  seen  that  there  is  an  increased  difference  between 
the  summer  and  the  winter  temperature  :  it  is  16°  in  the  west  of 
Germany,  in  the  neighbourhood  of  the  sea,  and  rises  as  high  as 
20°  in  the  eastern  part ;  and  at  Danzig  the  influence  of  the  vicinity 
to  the  Baltic  is  feebly  felt. 

The  more  we  penetrate  into  the  interior  of  the  Continent,  the 
colder  do  the  winters  become,  and  the  more  does  the  difference 
between  winter  and  summer  tend  to  increase,  as  will  be  seen  by 
the  following  table  : — 


*  This  will  be  seen  by  comparing  the  tables  of  England  with  those  of  Germany, 
calculating,  as  previously  noticed,  1*  centigrade  as  equal  to  1*8'  of  Fahrenheit.  The 
—  in  the  above  table  means  less  than  the  centigrade  zero,  which  is  82*,  or  the  tnn- 
ing-point  of  Fahrenheit's  scale. 
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Winter  and  Summer  Temperature  of  the  Interior  op  the  Continbnt. 


Places. 

Winter. 

Summer. 

Difference. 

Petersburg,           .... 

—    8''70' 

15**96' 

23'*66' 

Abo,     . 

—     9.79 

16.14 

21.91 

Moscow, 

—  10.22 

17.66 

27.77 

Kasan, 

—  13.66 

17.35 

31.11 

Barnaul, 

—  14.11 

16.67 

30.68 

Hatoust, 

—  16.49 

16.08 

32.57 

Irkutsk, 

—  17.88 

16.00 

83.88 

Jackoutsk,    . 

—  38.90 

• 

17.20 

56.10 

Whilst  in  England  the  thermometer  rarely  descends  10°  be- 
low zero,*  we  find  in  the  interior  of  the  Continent,  under  almost 
equal  latitudes,  a  mean  of  — 10°  C,  (14°  Fahrenheit;)  and  it 
is  not  uncommon  to  see  the  mercury  freeze  at  Kasan.  In  the 
interior  of  Siberia  it  often  remains  solid  for  several  weeks 
together.  The  serenity  of  the  sky  in  these  countries  favours  the 
radiation  of  the  ground  in  winter,  and  its  heating  in  summer,  so 
that  the  summers  are  hotter  and  the  winters  colder  than  in  Eng- 
land. The  difference  between  the  means  of  the  two  seasons, 
which  is  23°  C.  in  West  Kussia,  is  as  great  as  33°  and  even  66 
in  the  interior  of  that  empire ;  it  is  therefore  four  or  five  times 
greater  than  in  England. 

This  law  prevails  everywhere.  The  west  coast  of  Norway 
enjoys  a  winter  relatively  very  mild,  and  the  mean  of  which  does 
not  differ  one-tenth  of  a  degree  from  that  of  the  summer,  but 
scarcely  have  we  traversed  the  crest  of  the  Scandinavian  Alps 
than  we  find  a  continental  climate.  The  same  relations  prevail 
in  North  America.  Whilst  the  west  coast  is  distinguished  by 
mild  winters  and  cold  summers,  the  difference  of  seasons  is  greater 
in  the  interior ;  it  then  diminishes  as  we  approach  the  Atlantic 
It  is  always  greater  than  in  Europe.  This  is  due  to  the  predo- 
minance of  west  winds,  which,  as  they  traverse  a  great  extent  of 
land,  communicate  to  the  climate  of  those  countries  a  continental 
character.  Thus  in  East  America  the  winters  are  colder  and  the 
summers  warmer  than  they  would  be  were  it  not  for  this  circum- 
stance. 

It  was  necessary  to  make  this  digression  from  the  climate 
of  the  British  Isles  to  that  of  the  Continent,  in  order  to  give  an 
illustration  of  the  difference  of  cold  between  places  in  the  same 
latitude,  but  of  different  longitudes.  The  observations  made  in 
England,  to  which  we  have  had  access,  have  been  principally 
on  the  western  coast.  The  general  proximity  of  all  parts  of  the 
British  Isles  to  the  sea,  would,  in  fact,  render  any  deductions 
made  from  observations  made  at  places  so   contiguous   as  the 


*  14*'  Fahrenheit. 


S72  THK  CLIHA.TB  OF  THE   BRITISH   ISLANDS. 

esat  and  west  coasts  of  England  of  little  use,  unless  tbey  had  been 
continued  for  a  long  series  of  years,  by  which  means  a  tolerably 
correct  average  might  hare  been  arrived  at.  In  tfae  absence  of 
such  necessary  tables,  the  following  may  prove  interesting : — 

MeIN  TEHFUIUIimB  OP 


i 

Mu«  Tbhpcutdbi,  (Vahnnbelt. 

j 

••""•■ 

1 

» 

1 

1 

i 

1 

1 

15 

ii 

II 

LKdhjIU.        .      . 

BS'M 

1100  '  «aw 

32°,ia 

0=6* 

iS'm 

■5^ 

WSM'  FA. 

6T'a'  Aug. 

Ub 

sn-ei. 

ass 

KJa 

M.«4 

35.es    Jtn. 

Bfl.M    Jqlj 

KenM,    .    .    . 

ItO      4fl.M 

87.48 

ttJX) 

M.l() 

11 

Aldrrlei  HfMT!. 

tfi^ 

«.9 

(Ml^.    .    .    . 

a.i3 

a;'.* 

15J« 

61M 

17.W 

a&u    „ 

M 

K.!,7 

aro    tiM 

Sg.tB 

«.as 

67.M '  «8.1H 

srisa    "■ 

14A 

GM 

S7.4 

4e.s2 

«.«'  tUSA 

M.38  :; 

K 

4».10 

AO.V 

*f.tS 

OM    4»M 

Ba.s 

S1.IA 

4A.1 

eiJI    M.M 

H 

CbdusnbuD,'   '. 

S»H 

aiuw  30.IS 

3(i!m    II 

m.M    !i 

LMdon.   .  ■.    . 

Bl.Sl 

tOM 

01.78  Ul.K 

M.M       ,. 

Ljnn  Rest".      . 

M-a 

4U- 

U^l  G3.*t8 

13 

O«por.,  .    .    . 

SaM 

tl.»- 

a.78     63.41 

mIm  Jid^ 

tW.3} 

sija 

SII.1§ 

00.8  1  u.<i«  «3.n     „ 

BLBB       „ 

*^"""-'    •    ■ 

SIM 

43.88 

<S.89 

S3.IM      „ 

" 

Seeing  that  the  sun  is  the  sole  cause  of  heat,  bo  far  as  climate 
is  concerned,  it  might  naturally  be  inferred  that  the  maximum 
temperature  would  coincide  with  the  longest  day  of  the  year;  but 
such  is  not  the  case,  as  is  well  known ;  and  the  table  jnst  g^voi 
shows  that  the  extremes  of  beat  and  cold  occur  some  time  after 
the  summer  and  winter  solsticea.  From  the  middle  of  JanoaTy, 
the  temperature  rises  at  first  slowly ;  then,  in  April  and  May, 
rapidly ;  it  then  increases  less  rapidly  until  the  end  of  July,  when 
it  attains  its  maximum.  It  falls,  at  first  slowly,  in  August;  then 
rapidly  in  September  and  October;  and  descends  to  its  minimum 
about  the  middle  of  January. 

The  minimum  temperature  is  generally  about  January  14. 

„     mean,        ....         April  24  and  Oct.  21. 

„    maximum,         .         .         .         July  26.* 

In  the  month  of  January,  when  the  days  commence  lengthen- 
ingjt  the  sun  acts  with  more  force,  because  its  angular  height  is 
greater,  and  it  remains  longer  above  the  horizon.  As  the  days 
continue  to  increase,  the  earth  continues  to  acquire  heat ;  but  ue 
angular  height  of  the  sun  at  first  increases  slowly,  and  the  heat 
augments  but  little.     It  is  only  towards  the  vernal  equinox  that 


*  Thia  KppliM  to  tbe  m«*ii  (flmparatatB  >(  the  IstbI  of  ths  sek.    Id  elaratiii  ped- 
tIoiu,the  graateat  heat  il  in  Aognst,  tad  the  greatest  oold  in  Febrnarf. 
t  There  it  an  old  adafc,  that "  ths  eanld  itreiigtheni  m  Um  daj  langthMU." 
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the  temperature  rises  rapidly :  one  portion  of  the  heat  which  the 
earth  receives  from  the  sun  during  the  day  is  lost  by  radiation, 
another  portion  penetrates  to  a  trifling  depth,  and  another  por- 
tion warms  the  atmosphere.  By  nocturnal  radiation,  a  part  of  the 
heat  acquired  is  lost  again  in  space;  but  the  night  (during  the 
summer  months)  being  shorter  than  the  day,  there  is  a  definite 
increase  of  temperature  from  day  to  day.  Towards  the  summer 
solstice,  there  being  little  variation  in  the  height  of  the  sun,  the 
increase  proceeds  only  slowly.  Although  the  action  of  the  sun  is 
less  energetic  in  proportion  as  its  height  decreases,  immediately 
after  the  summer  solstice,  nocturnal  radiation  is  about  that  time 
reduced  to  a  mere  trifle,  on  account  of  the  shortness  of  the  night. 
Each  day,  therefore,  the  sun  adds  a  new  quantity  of  heat  to  that 
which  the  earth  already  possesses,  and  the  mean  of  the  twenty- 
four  hours  still  goes  on  increasing ;  therefore  it  is  that  the  tempe- 
rature increases  after  the  summer  solstice,  so  long  as  the  diminu- 
tion of  the  days  is  scarcely  sensible ;  and  the  maximum  occurs  at 
the  period  when  the  gain  of  the  day  compensates  for  the  losses  of 
the  night.  It  is  only  when  the  days  decrease  rapidly,  at  the  time 
when  the  sun  is  approaching  the  equator,  that  the  temperature 
falls.  This  lowering  of  temperature  would  be  much  more  sen- 
sible, if  the  superficial  strata  of  the  earth  did  not  restore  to  the 
air,  by  radiation,  a  portion  of  the  heat  which  they  had  borrowed 
from  it  during  the  summer.  The  diminution  continues  for  some 
time  after  the  winter  solstice,  because  the  loss  during  the  night 
always  detracts  from  the  gain  of  the  day.  The  radiation  of  heat 
from  the  earth  has  only  a  very  superficial  effect  on  the  tempera- 
ture of  soils.  To  ascertain  the  amount,  Robert  Ferguson,  Esq.  of 
Raith,  caused  a  series  of  large  mercurial  thermometers,  with  stems 
of  great  length,  to  be  planted  in  his  garden  at  Abbotshall,  about 
fifty  feet  above  the  level  of  the  sea,  and  nearly  a  mile  from  the 
shore,  at  Kirkaldy,  in  lat.  56''  10'.  The  main  part  of  each  stem, 
having  a  very  narrow  bore,  had  a  piece  of  wider  tube  joined  above 
it ;  and,  to  support  the  internal  pressure  of  a  column  of  mercury, 
the  bulbs  were  fonned  of  thick  cylinders.  The  Instruments  were 
enclosed  for  protection  in  wooden  cases,  were  then  sunk  beside 
each  other  to  the  depth  of  onej  ttoo^four^  and  eight  feet,  in  a  soft, 
gravelly  soil,  which  changed  at  four  feet  below  the  stuface  into 
quicksand,  or  a  bed  of  sand  and  water.  These  thermometers  were 
carefully  observed  from  time  to  time,  and  a  register  kept  for 
nearly  three  years ;  from  which  it  appeared  that  in  that  situation, 
on  a  naked  soil,  the  frost  seldom  or  never  penetrates  one  foot  into 
the  soil.  The  thermometer,  at  one  foot,  fell  to  33°  of  Fahren- 
heit, on  the  30th  December  1815,  and  remained  at  the  same  point 
till  the  12th  February  1816;  but  in  the  ensuing  year  it  descended 
no  lower  than  34"*,  at  which  it  continued  stationary,  from  the  23d 
December  1816  to  the  1st  January  1817.    At  the  same  depth  of 


274  THE   CLIMATE  OP  THE  BRITISH   ISLANDS. 

one  foot,  it  reached  the  maximum,  58^,  on  the  13th  July  1815 ; 
but  in  the  following  year  it  rose  only  to  64®  on  the  2l8t  July ; 
and,  in  the  year  1817,  it  amounted  to  50°  about  the  5th  July, 
This  thermometer,  in  the  space  of  three  years,  travelled,  therefore, 
over  an  interval  of  25°,  attaining  its  highest  and  lowest  points 
about  three  weeks  after  the  solstice  of  summer  and  of  winter — 
the  medium  being  45^. 

The  thermometer  planted  at  the  depth  of  two  feet  sunk  to  36* 
on  the  4th  February  1816,  but  it  stood  at  38®  about  the  beginning 
of  Januury  1817.  It  rose  to  56°  on  the  1st  August  1816,  but  in 
the  next  year  it  reached  only  53°  on  the  24th  July;  and,  in  1817, 
it  again  reached  56°  on  the  10th  July.  At  the  depth  of  two  feet, 
the  extreme  variation  was,  therefore,  20°,  and  the  maxima  and  the 
minima  took  place  about  fom*  or  five  weeks  after  either  solstice. 

The  thermometer  at  four  feet  deep  had  sunk  to  39°  about  the 
11th  February  1816,  and  was  stationary  at  40°  near  the  3d  Feb- 
ruary 1817.  It  rose  to  54°  on  the  2d  August  1815,  and  stood  at 
52°  during  the  greater  part  of  August  and  September  in  the  years 
1816  and  1817.  It  ranged  only  15",  the  extreme  points  occurring 
nearly  two  months  after  either  solstice — the  mean  being  46^°. 

The  thermometer,  whose  bulb  was  planted  eiffht  feet  deep,  de- 
scended to  42°  on  the  16th  February  1816,  but  stood  at  42^°  on 
the  lith  February  1817.  It  rose  to  51^°  on  the  12th  September 
1815,  fell  to  50°  on  the  14th  September  1816,  and  mounted  to  51** 
on  the  20th  September  1817.  This  thermometer  had  therefore  a 
range  of  only  9^°,  the  extremes  of  heat  and  cold  occurring  nearly 
three  months  after  the  summer  and  winter  solstices — the  medium 
temperature  bein^  46f  °. 

These  observations  show  how  slowly  the  effects  of  heat  or  cold 
penetrate  the  soil ;  and  it  is  presumed,  from  the  preceding  obser- 
vations, that  the  average  rate  may  be  estimated  at  one  inch  per 
day.  It  will  be  seen  uiat  the  thermometers  attained  their  maxi- 
mum at  different  periods,  though  in  a  tolerably  regular  succession. 
The  mean  temperature  of  the  ground  appears  rather  to  increase 
with  the  depth ;  but  this  anomaly  was  correctly  attributed  to  the 
coldness  of  the  two  last  summers  of  the  experiment,  but  parti- 
cularly that  of  1816;  the  thermometer  at  one  foot  indicating 
the  medium  heat  of  only  43°  8'  during  the  whole  of  the  year 
1816. 

The  following  is  a  tabulated  form  of  these  experiments,  exhi- 
biting the  mean  results  of  each  month,  with  the  exception  of  those 
for  December  1817,  which  are  supplied  from  the  corresponding 
month  in  1816 : — 
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February,     , 
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35.7 

36o3' 

36.- 

36.7 
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42.0 
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45.6 
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55.2 
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45.7 

41.0 
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387' 
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49.4 
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49.4 
44.7 
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49.4 

47.0 
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50.7 

49.8 

47.6 

46.4 

Mean  of  tbe  wbole  Year, 

1 

43.8 

44.1 

45.1 

46.0 

44.9 

45.9 

46.2 

46.6 

From  a  great  number  of  observations,  it  is^found  that  there  is  a 
daily  periodical  maximum  and  minimum  of  temperature.  The 
minimum  occurs  some  little  time  before  the  rising  of  the  sun,  the 
maximum  about  two  o'clock  in  the  afternoon — a  little  sooner  in 
winter,  and  a  little  later  in  summer.  This  rule,  which  is  only 
applicable  to  our  climate,  varies  in  different  seasons.  In  autumn 
and  in  winter  the  minimum  coincides  with  a  depression  of  the  sun 
of  18°  below  the  horizon,  and  in  summer  of  6°  only. 

When  the  sun  is  above  the  horizon,  it  acts  upon  the  earth  and 
the  lower  strata  of  the  atmosphere  with  greater  power  as  its  angu- 
lar height  is  greater.  One  portion  of  this  heat  penetrates  the  soil, 
the  other  is  lost  by  radiation  towards  the  atmosphere  and  celestial 
space.  Before  mid-day  the  earth  receives  in  every  instant  of  time 
a  quantity  of  heat  exceeding  that  which  it  loses  by  radiation,  and 
its  temperature  is  raised.  This  effect  also  continues  for  some  time 
after  the  sun  has  passed  the  meridian ;  hence  it  follows  that  the 
maximum  takes  place  some  hours  after  noon.  When  the  sun  is 
sinking  towards  the  horizon,  its  action  becomes  less  powerful,  and 
the  loss  by  radiation  exceeds  the  gain  by  absorption.  The  heat 
diminishes  more  rapidly  as  the  sun  is  nearer  settmg.  As  soon  as 
it  has  disappeared,  the  calorific  source  ceasing  to  have  influence,  a 
large  portion  of  the  acquired  heat  radiates  towards  space,  the  tem- 
perature falls,  and  would  fall  still  lower  if  the  portion  of  the  heat 
which  had  penetrated  into  the  superficial  layers  of  the  soil  did  not 
return  to  the  surface  by  virtue  of  the  conducting  power  of  the 
earth.  This  lowering  of  temperature  continues  until  morning,  when 
the  returning  sun  again  heats  the  regions  which  it  illuminates. 

It  has  so  far  been  deemed  better  to  use  the  ordinary  language  of 
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science  in  describing  the  causes  of  some  of  the  most  well-known 
seasonal  and  diurnal  phenomena  of  climate — to  have  mixed  it  up 
with  minute  explanations  would  probably  have  only  mystified  it 
the  more  to  the  general  reader. 

This  part  of  the  subject  will  be  more  easily  understood,^  by 
explaining  to  the  reader  some  of  the  ordinary  and  well-recognised 
properties  of  heat.  Whilst  doin^  so,  however,  the  writer  wishes 
to  oe  distinctly  understood  that  he  disclaims  taking  any  part  in 
the  controversy  whether  heat  is  transmitted  by  rays  or  undulation, 
that  is,  whether  heat  is  a  matter  per  «e,  or  merely  a  property  of 
matter.  He  only  deals  with  well-recognised  and,  acknowledged 
phenomena  and  effects. 

Heat  is  transmitted  by  either  conduction  or  radiation.  The 
heat  transmitted  from  the  upper  part  of  the  soil  to  the  lower,  or 
the  reverse,  is  by  conduction,  in  the  same  manner  as  when  we 
place  a  piece  of  cold  iron  on  one  that  is  heated  to  redness.  The 
former  will  absorb  or  abstract  heat  from  the  latter,  until  they  both 
become  of  an  equal  temperature.  The  sum  of  the  heat  contained 
in  the  two  pieces,  when  arrived  at  an  equal  temperature,  will, 
however,  not  be  equal  to  the  sum  of  the  heat  in  the  two  pieces  at 
the  time  they  were  first  placed  in  contact,  the  difference  having 
evolved,  or  escaped,  by  radiation  into  the  surrounding  atmosphere. 
In  consequence  of  the  greater  affinity  of  iron  for  heat,"Dr,  in  other 
words,  being  a  better  conductor,  the  two  pieces  will  have  become 
of  equal  temperature  before  the  surrounding  atmosphere  is  raised 
to  the  temperature  of  the  iron,  which  arises  from  the  circumstance 
tliat  the  atmosphere  is  a  bad  or  slow  conductor  of  heat.  When  left 
a  sufficient  time  surrounded  by  the  atmosphere  under  proper  condi- 
tions, the  iron  and  atmosphere  will  ^adually  attain  an  equal  tempe- 
rature. If  a  piece  of  hot  iron  is  placed  in  cold  water,  the  tempe- 
rature of  the  two  will  soon  assimilate,  water  having  a  great  affinity 
for  heat :  if  the  heat  is  in  great  excess,  the  water,  or  a  portion  of  it, 
will  be  converted  into  vapour,  (steam,)  the  latter  circumstance 
being  modified  by  the  pressure  of  the  atmosphere.  Water  is  con- 
verted into  steam  owine  to  the  absorption  offbeat,  which  is  evolved 
"vhen  again  condensed  into  a  fluid.  The  heat  absorbed  by  the 
^^r>our  of  water,  and  the  excess  of  heat  in  water  over  that  con- 
c.ned  in  ice.  is  called  latent  heat.  A  familiar  example  of  latent 
^eat  is  exhioited  by  taking  a  piece  of  cold  nail-rod  iron,  and 
hammering  it  until  it  becomes  red  hot ;  the  condensation  of  the 
St-  VtQmm<)ring  causes  a  portion  of  the  latent  heat  to  be  evolved 
ai'Mfl,,  The  conducting  power  of  different  substances 
f  on  a  summer  day  a  mass  of  metal  and  a  mai>- 
inm'^p  co'"'^**ea  with  the  same  varnish,  ait 
,  — ;i  ^  ^/^MT»'1  Jiat  the  wood,  which  \\ 
•I  • '    ,         ^'^  sensation  of  a  hottp'* 

v.,..tr«.r**    Vi^inop  deep)' 
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penetrated  with  the  heat,  will  produce  a  less  intense  sensation  at 
first,  but  it  will  continue  much  longer,  because  it  will  gradually 
transmit  to  the  hand  all  the  heat  which  it  has  absorbed.  For  the 
same  reason  a  piece  of  metal  seems  much  colder  in  winter  than  a 
piece  of  wood,  because  the  heat  of  the  hand  penetrates  much  more 
quickly  into  the  metal  than  into  the  wood ;  only  the  surface  of  the 
latter  becomes  heated,  and  this,  too,  in  a  very  short  space  of  time. 

Sand,  which  is  a  very  bad  conductor  of  heat,  is  intensely  hot  on 
the  surface  during  summer,  but  at  a  few  inches  deep  the  elevated 
temperature  ceases  to  exist.  Colour  has  also  an  effect,  heat  being 
absorbed  more  by  substances  that  are  black  than  those  which  are 
white ;  the  former,  however,  parts  with  the  heat  sooner  than  the 
latter. 

Radiation  is  the  property  of  emitting  heat  in  straight  lines  in 
every  direction,  and  may  be  regarded  as  a  property  common  to  alt 
matter,  varying  in  degree  in  different  kinds  of  matter.  AU  bodies 
in  nature  are  incessantly  radiating  one  to  another ;  hence  arises  a 
continual  interchange  of  temperature,  because  some  absorb  what 
the  others  loose  by  radiation.  It  is  from  the  surface  of  bodies  that 
radiation  takes  place,  and  generally  with  greater  facility  the  less 
it  is  polished.  These  losses  are  partially  compensated  by  the  heat 
transmitted  from  within  outwards.  Covering  plants,  therefore, 
with  cloth  mats  or  fibrous  materials,  is  only  of  service  as  prevent- 
ing the  radiation  of  heat  from  the  soil,  and  consequently  preventing 
the  lowering  of  the  temperature  of  the  subjacent  soil.  This 
subject  will  he  again  noticed  when  the  phenomena  of  the  forma* 
tion  of  dew  comes  under  consideration. 

The  preceding  explanations  will  in  some  degree  prepare  the 
reader,  who  is  unacquainted  with  the  general  properties  of  heat^ 
to  understand  the  nature  of  the  phenomena  connected  with  its 
absorption  and  evolution,  which  exercise  such  powerful  effects 
on  the  climate  of  all  parts  of  the  earth,  and  which,  in  the  course 
of  this  paper,  will  have  to  be  continually  alluded  to. 

It  is  well  known  that  westerly  and  south-westerly  winds  com- 
monly prevail  in  these  islands ;  they  are  also  known  to  be  gene- 
rally characterised  by  their  moistness,  which,  according  to  the 
season  and  local  circumstances,  is  shown  by  the  appearances  of 
heavy  clouds,  mists,  and  rain.  In  order  to  understand  the  cause 
of  these  southerly  moist  winds,  we  must  refer  to  what  is  constantly 
taking  place  at  the  equator. 

The  regions  bordering  on  the  equator  are  the  hottest  on  the 
earth,  because  the  sun  is  at  no  great  distance  from  their  zenith ; 
but  setting  out  from  these  zones,  the  temperature  goes  on 
diminishing  in  proportion  as  we  approach  the  poles.  There  is, 
therefore,  found  an  upper  current  from  the  equator  towards  the 
two  poles,  and  a  lower  one  from  the  poles  to  the  equator.  The 
air  from  the  poles  becomes  heated  in  the  neighbourhood  of  the 
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equator ;  it  ascends  and  returns  anew  towards  the  extremities  of 
the  terrestrial  axis.  On  this  principle  we  ought  to  find  a  north 
wind  in  the  northern  hemisphere,  and  a  south  wind  in  the  southern, 
but  these  two  directions  continue  with  the  motion  of  the  earth  from 
west  to  east,  and  there  results  a  north-east  in  one  hemisphere,  and  a 
south-east  wind  in  the  other.  As  the  diameter  of  the  parallel  circles 
continues  diminishing  in  proportion  as  we  recede  from  the  equator, 
and  as  all  the  points  situated  in  the  same  meridian  turn  round  the 
axis  of  the  earth  in  twenty-four  hours,  it  follows  that  they  move 
with  a  velocity  much  greater,  as  they  are  nearer  the  equinoctial 
line.  But  the  masses  of  air  which  flow  from  the  north  toward  the 
equator  have  an  acquired  velocity  less  than  that  of  the  region 
toward  which  they  are  directed  ;  they  therefore  turn  more  slowly 
than  do  the  points  situated  near  the  equator,  and  they  oppose  to 
the  elevated  parts  of  the  surface  of  the  globe  a  resistance  analogous 
to  that  of  a  well-defined  north-east  wind.  For  the  same  reason  the 
trade-wind  of  the  southern  hemisphere  blows  from  the  south-east. 

On  approaching  the  equator  from  the  parallel  of  30°,  few 
changes  are  observed  in  the  direction  of  the  winds ;  they  vary 
from  N.N.E.  to  N.E.  or  E.N.E.,  and  in  the  neighbourhood  of  the 
equator  they  arc  east.  As  it  is  at  the  equator  that  the  motion  of  the 
earth^s  rotation  is  most  rapid,  consequently  it  is  there  that  the 
masses  of  air  remain  most  behind-hand  and  oppose  the  greatest 
resistance.  It  is  on  this  line,  also,  that  the  trade-winds  from  both 
hemispheres  meet ;  and  as  one  comes  from  the  north-east  and  the 
other  from  the  south-east,  an  east  wind  is  the  result — in  the  same 
.  manner  that,  when  one  billiard  ball  is  met  by  another,  it  takes  a 
direction  intermediate  between  that  of  the  two  balls. 

In  the  upper  regions  of  the  atmosphere  there  also  exist  constant 
currents.  In  the  northern  hemisphere  the  heated  air  is  determined 
toward  the  north;  and  in  proportion  as  it  advances  towards  the 
pole,  it  gets  more  and  more  in  advance  of  the  earth  in  its  rotatory 
motion.  The  combination  of  this  motion  from  the  west  towards 
the  east,  with  the  primordial  direction  from  south  to  north,  gives 
rise  to  a  south-west  wind.  For  the  same  reason  a  north-west 
wind  is  observed  in  the  upper  currents  of  the  southern  hemisphere. 
Having  shown  the  causes  why  southerly  and  westerly  winds  pre- 
vail in  British  latitudes,  it  remains  to  account  for  the  variation  of 
winds.  On  comparing  corresponding  observations  made  in  many 
localities  throughout  Europe,  it  is  easy  to  recognise  that  these 
variations  are  solely  referable  to  differences  of  temperature.  Sup- 
pose, for  instance,  that  a  general  south-west  wind  occupies  the 
upper  regions,  but  that  the  western  part  of  Europe  is  very  hot, 
while  the  eastern  regions  remain  very  cold,  with  a  cloudy  sky : 
this  difference  of  temperature  will  immediately  give  rise  to  an 
east  wind ;  and  when  this  wind  meets  with  that  from  the  south- 
west, there  will  be  a  south-east  wind,  which  may  be  transformed 
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into  a  true  south  wind.  These  differences  of  temperature  explain 
the  existence  of  almost  all  winds.  If  we  suppose  that  a  region  is 
unusually  heated,  and  that  there  is  no  prevailing  wind,  then  the 
cold  air  will  flow  in  on  all  sides ;  and  according  as  the  observer  is 
on  the  north,  the  east,  the  south,  or  the  west,  he  will  feel  a  dif- 
ferent wind  blowing  from  the  corresponding  points  of  the  horizon. 


Rkulttte  Fre^uenct  op  Winds  out  op  btbrt  Thousakd  iic  dippk&bnt  Couhtribb. 


COUNTmiKS. 


England, 

France  and  the  Low  Countries, 

Germanj, 

Denmark, 

Sweden, 

Russia  and  Hungary,    .     .     . 
North  America, 


N. 

N.E. 

K. 

as. 

8. 
Ill 

aw. 

W. 

N.W. 

82 

Ill 

99 

81 

225 
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120 

126 

140 

84 

76 

117 

192 

155 

110 

84 

98 

119 

87 

97 

185 

198 

131 

65 

98 

100 

129 

92 

198 

161 

156 

102 

104 

80 

110 

128 

210 

159 

106 

99 

191 

81 

130 

98 

143 

166 

192 

96 

116 

49 

108 

123 

197 

101 

210 

An  inspection  of  the  preceding  table  will  show  how  much  the 
westerly  and  south-westerly  winds  prevail  in  the  British  Isles. 
These  winds  are  commonly  known  as  warm  winds,  in  contra- 
distinction to  the  easterly  and  north-easterly  winds,  which  in  spring 
are  often  found  to  be  exceedingly  cold. 

It  has  already  been  shown  that  the  warm  current  of  air  which 
passes  from  the  equator  to  the  poles  forms  a  current  in  the  upper 
regions  of  the  atmosphere,  and  is  deflected  from  its  direct  nortnem 
course  about  the  30tn  parallel  in  consequence  of  its  velocity,  when 
it  also  descends  towards  the  surface  of  the  earth  in  consequence  of 
its  loss  of  heat,  and  accompanying  condensation  of  the  aqueous 
particles. 

Within  the  torrid  zone  a  large  portion  of  the  heat  transmitted 
by  the  rays  of  the  sun  is  absorbed  by  the  waters  of  the  ocean, 
causing  an  immense  evaporation,  thus  lowering  the  temperature 
of  that  part  of  the  earth.  The  rarified  air  of  the  torrid  zone,  toge- 
ther with  the  aqueous  vapour  contained  in  it,  becomes  gradually 
cooled,  and  consequently  condensed,  in  passing  into  the  northern 
latitudes,  thus  giving  rise  to  clouds,  and  eventually  to  rain.  Contem- 
poraneously with  this  condensation,  whether  exhibited  in  the  form 
of  cloud  or  mist,  or  still  more  palpably  in  the  shape  of  rain,  heat 
is  being  continuously  evolved  by  means  of  the  phenomena  now 
described ;  a  more  equable  temperature  is  formea  in  the  various 

Earts  of  the  earth,  the  fierce  rays  of  a  torrid  sun  being  modified 
y  the  vaporisation  of  water  and  absorption  of  heat,  whilst  the 
colder  atmosphere  of  northern  climes  is  rendered  more  genial  by 
the  heat  evolved  in  the  condensation  here  noticed. 

These  facts  explain  the  reason  why,  with  few  exceptions,  the  most 
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rainy  districts  of  the  British  Islands  maintain  the  most  equable  tem- 
perature throughout  the  year — viz.  by  the  evolution  of  caloric— 
thus  warming  the  atmosphere  during  the  precipitation  of  rain, 
which  again,  in  its  turn,  is  partially  evaporated,  causing  an  absorp- 
tion of  heat  and  depression  of  the  temperature. 

It  must  always  be  understood  that,  when  heat  is  made  sensible, 
it  is  given  out  or  evolved ;  that  when  cold  is  produced,  heat  is  being 
absorbed  by  the  surrounding  atmosphere  or  substances.  A  familiar 
illustration  of  this  process  is  often  seen  during  a  thaw :  when  Ice 
and  snow  begin  to  melt,  they  absorb  heat  from  the  surround- 
ing medium.  Sometimes  this  absorption  is  so  rapid  that  the  cold 
produced  is  sufficient  to  again  reduce  the  temperature  of  the 
atmosphere  to  the  freezing-point,  and  a  short  frost  supervenes.  This 
will  be  found  to  occur  more  particularly  when  the  thaw  is  accom- 
panied by  a  smart  dry  wind,  which  causes  a  rapid  evaporation 
and  production  of  cold.  The  evaporation  in  this,  as  in  all  other  cases, 
will  depend  upon  two  circumstances — the  saturation  of  air  with 
moisture,  and  the  velocity  of  the  motion  of  the  wind.  They  are  in 
inverse  proportion  to  the  former,  and  in  direct  proportion  to  the  lat- 
ter. When  the  air  is  dry,  vapour  ascends  in  it  with  great  rapidity 
from  every  surface  capable  of  affording  it,  and  the  energy  of  this 
action  is  greatly  promoted  by  wind,  which  removes  it  from  the 
exhaling  body  as  fast  as  it  is  formed,  and  prevents  that  accumu- 
lation which  would  otherwise  arrest  the  process. 

Evaporation  increases  in  a  prodigiously  rapid  ratio  with  the 
velocity  of  the  wind,  and  anything  which  retards  the  motion  of  the 
latter  diminishes  the  amount  of  the  former.  The  same  surface 
(according  to  the  late  Professor  Daniel)  which,  in  a  calm  state  of 
the  air,  would  exhale  100  parts  of  moisture,  would  yield  125  in  a 
moderate  breeze,  and  150  in  a  high  wind,  thus  sufficiently  account- 
ing for  the  cold  produced  when  a  smart  breeze  succeeds  a  fall  of 
ram,  and  also  for  the  rapidity  with  which  the  newly-precipitated 
moisture  disappears. 

In  connection  with  climate,  another  subject  has  to  be  taken  into 
consideration,  the  converse  of  evaporation — viz.  the  formation  of 
dew.  The  formation  of  dew  was  most  imperfectly  understood  until 
Dr  Wells  published  his  essay  on  this  subject,  whicn  is  justly  deemed 
one  of  the  oest  pieces  of  inductive  reasoning  in  the  English  language. 
In  that  essay  it  is  clearly  shown  that  dew  is  attributable  to  Uie 
effects  of  radiation,  which  causes  a  fall  of  temperature  in  the  strata 
of  air  in  contact  with  the  soil.  When  the  latter  is  heated  during  the 
day,  the  vapours  rise ;  and  when,  towards  evening,  the  force  of  the 
ascending  current  begins  to  diminish,  they  fall  again  to  the  earth 
without  the  air  being  saturated.  After  sunset,  when  the  weather  is 
calm  and  the  sky  serene,  the  soil  radiates  a  portion  of  the  heat 
absorbed  during  the  day,  and  the  temperature  descends  several 
degrees  below  that  of  the  contiguous  stratum  of  air.   Thus  the  same 
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phenomenon  takes  place  which  is  observed  on  the  instmment  for 
ascertaining  the  dew-point,  which  is  referred  to  below  ;  the 
grass  becomes  covered  with  dew.  Dew  onlv  appears  under  a 
clear  sky  ;  a  thin  stratum  of  cloud  or  mist  wdoUv  prevents  it,  in 
consequence  of  interrupting  the  free  radiation  of  neat  into  space. 
It  is  on  this  account  that  a  small  sprinkling  of  straw,  &c.,  over 
young  plants,  at  the  beginning  of  the  year,  prevents  the  withering 
effects  of  frost,  because  the  straw  so  placed  prevents  the  free 
radiation  of  heat  from  the  ground,  and  thus  tends  to  maintain  its 
normal  temperature. 

It  is  well  known  to  agriculturists  that  nights  with  heavy  dews 
are  venr  cold ;  but  this  cold  is  the  cause,  not  the  effect  of  dew. 
Everything  which  opposes  radiation — such  as  a  screen  above  or 
beside  the  object  to  be  protected — prevents  the  deposition  o^  dew 
thereon.  Plants  growing  beneath  trees  are  much  less  wetted  than 
others.  Badiation  having  little  intensity  when  the  sky  is  clouded, 
there  is  no  dew.  It  is  the  same  when  there  is  wind,  for  then  the 
cold  stratum  of  air  that  is  in  contact  with  the  soil  is  replaced,  and 
driven  away  by  others  whose  temperature  is  higher. 

All  circumstances  that  favour  radiation  equally  contribute  to 
the  formation  of  dew.  A  body  that  is  a  good  radiator  and  bad 
conductor  of  heat  will,  therefore,  be  covered  vnth  a  very  abundant 
dew.  Thus  glass  becomes  wet  sooner  than  the  metals.  Organised 
bodies  are  wetted  more  quickly  than  glass,  especially  when  in 
small  fragments ;  because,  as  the  heat  passes  with  difficulty  from 
one  to  the  other,  that  which  is  lost  is  not  replaced  by  that  which 
is  transmitted  from  the  interior  to  the  surface  of  the  body. 

The  more  moist  the  air  is,  all  other  things  being  equal,  the 
more  considerable  is  the  quantity  of  dew  that  falls  in  a  given 
time  ;  thus,  it  is  entirely  wanting  in  arid  deserts,  notwithstanding 
the  intensity  of  noctuiiial  radiation.  In  our  countries,  nights  with 
abundant  dews  may  be  considered  as  foretelling  ram,  for  they 
prove  that  the  air  contains  a  great  quantity  of  vapour  of  water, 
and  that  it  is  near  the  point  of  saturation.  Hoar-frost  is  frozen 
dew. 

In  dull,  humid  weather,  the  determination  of  the  dew-point  is  very 
important,  as  indicative  of  the  succeeding  weather  being  fair  or  dry. 
Dalton  ascertained  the  dew-point  by  filling  a  thin  glass  vessel  with 
cold  spring  water ;  he  observed  if  dew  was  found  upon  the  outside, 
and  if  so,  the  temperature  of  the  water  was  too  low.  Pouring 
this  out,  and  carefully  drying  the  vessel,  he  replaced  it,  having 
allowed  it  to  regain  a  little  heat  from  the  surrounding  atmosphere. 
These  manipulations  were  repeated  until  the  dew  ceased  to  be 
deposited.  He  then  marked  the  temperature  of  the  water  at  the 
instant  dew  was  deposited  on  the  glass — this  was  called  the  dew- 
point.  Professor  Daniels  constructed  a  more  elaborate  instrument, 
for  details  of  which  the  reader  must  be  referred  to  works  on 
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meteorology.    The  simple  process  now  described  is  adequate  for 
all  the  purposes  of  the  agriculturist. 

The  greatest  amount  of  humidity  in  the  atmosphere  in  England  is 
between  the  months  of  July  and  September;  but  &om  the  hign  mean 
temperature,  and  consequent  superior  powers  of  the  atmosphere  for 
absorbing  aqueous  vapour  during  the  month  of  August,  dews  are  not 
commonly  seen  until  the  temperature  begins  to  decrease  rapidly  in 
September,  at  which  period  of  the  year  the  heaviest  dews  occur. 
Fogs  are  composed  in  the  same  manner  as  clouds,  being,  in  fact, 
aqueous  vapour  which  is  invisible  during  the  day  in  consequence 
of  its  greater  tension  through  the  continued  absorption  of  solar 
heat,  which,  being  evolved  at  night,  causes  the  vapour  of  water 
existing  in  the  atmosphere  to  condense,  and  form  what  are  termed 
fogs,  when  found  in  the  strata  of  the  atmosphere  nearest  the  earth, 
and  clouds  when  formed  in  the  higher  regions.  The  formation  of 
clouds  has  been  fully  explained  by  Mr  Espy  in  his  work  on  The 
Philosophy  of  Storms.  Without,  however,  following  that  gentle- 
man into  the  general  question  of  storms,  we  may  be  permitted  to 
insert  his  views  on  the  formation  of  clouds,  his  explanation  being 
generally  admitted  as  the  true  rationale,  "  When  the  air  near 
the  surnice  of  the  earth  becomes  more  heated,  or  more  highly 
charged  with  aqueous  vapour,  (which  is  only  five-eighths  of  the 
specific  gravity  of  atmospneric  air,)  its  equilibrium  is  unstable,  and 
upmoving  columns  or  streams  will  be  formed.  As  these  columns 
rise,  their  upper  part  will  come  under  less  pressure,  and  the  air 
will  therefore  expand ;  as  it  expands  it  will  grow  colder  (about 
one  degree  and  a  quarter  for  every  one  hundred  yards  of  its 
ascent.)  The  ascending  columns  will  carry  up  with  them  the 
aqueous  vapours  which  uey  contain,  and  if  they  rise  high  enough, 
the  cold  produced  by  expansion^  in  consequence  of  diminished 
pressure,  will  condense  some  of  tne  vapour  mto  cloud.  The  dis- 
tance in  height  to  which  the  air  will  have  to  ascend,  before  it  will 
become  cold  enough  to  begin  to  form  clouds,  is  a  variable  quantity, 
varying  according  to  the  number  of  degrees  which  the  dew-point 
is  below  the  temperature  of  the  air ;"  the  mode  of  ascertaming 
which  has  already  been  described. 

It  is  manifest  that,  if  the  air  at  the  surface  of  the  earth  should 
at  any  time  be  cooled  down  a  little  below  the  dew-point,  it  would 
form  a  fog,  by  condensing  a  small  portion  of  its  transparent  vapour 
nto  little  particles  of  water ;  and,  if  it  should  be  cooled  twenty  de- 
crees below  the  dew-point,  it  would  condense  about  three-fourths 
\C  ifa  vapour  into  water.    This,  however,  will  not  exactly  be  the 

-V,,  from  the  cold  produced  by  expansion  in  the  upmoving 
^.umns ;  ^'^"-  ♦^'^  vai^nr  itself  grows  thinner,  and  the  dew-point 
alU  a^"-  -    ..     .  •         »   ^ee^ree  for  every  one  hundred  yards  of 

'"I  ■>^—  ^     >  »-<  '  jfjiro   ■»/•  'Jie  air  sinks  about  one 
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degree  and  a  quarter  *  for  every  one  hundred  yards  of  ascenti 
and  the  dew-point  sinks  about  one  quarter  of  a  degree,  that,  as 
soon  as  the  column  rises  as  many  hundred  yards  as  the  com- 
plement of  the  dew-point  contains  degrees  of  Fahrenheit,  clouds 
will  begin  to  form  ;  or,  in  other  words,  the  basis  of  all  clouds, 
forming  by  the  cold  of  diminished  pressure  from  upmovin^  columns 
of  air,  will  be  about  as  many  hundred  yards  high  as  the  dew-point 
in  degrees  is  below  the  temperature  of  the  air  at  the  time. 

Such  is  a  brief  epitome  of  the  principal  phenomena  connected 
with  meteorology,  which,  it  is  hoped,  vrill  be  found  sufficiently 
explicit  to  enable  the  reader  to  comprehend  the  nature  of  the 
primary  causes  which  affect  our  variable  climate.  Our  succeeding 
observations  will  be  of  a  more  specific  and  local  character. 

Increase  of  winter  cold  in  passina  from  south  to  north^  and  from 
west  to  east, — It  has  been  observed,  that  the  increase  of  winter's 
cold,  in  passing  from  the  south  to  the  north,  is  about  one  decree  of 
Fahrenheit  for  every  800  miles  of  northern  latitude.  This  rule 
will  be  found  to  hold  good  throughout  the  British  Islands,  at  the 
level  of  the  sea,  and  away  from  high  mountains.  From  various 
causes,  the  increase  of  winter^s  cold,  m  advancing  from  west  to  east, 
appears  to  have  no  settled  law,  in  some  places  the  cold  being 
greater  in  western  rather  than  eastern  localities  lying  under  the 
same  parallel  of  latitude :  such  is  the  case  at  the  western  part  of 
the  North  Riding  of  Yorkshire,  in  consequence  of  its  proximity  to 
the  Cumberland  and  Westmoreland  mountains.  Instances  of  this 
kind  are,  however,  rare,  the  rule  generally  obtaining  that  the  win- 
ter''s  cold  increases  as  we  proceed  to  the  eastward.  If  we  compare 
the  mean  winter  temperature  of  Cornwall  and  the  western  part  of 
South  Devon  with  that  of  the  neighbourhood  of  London,  it  will  be 
found  that  the  increase  of  cold  is  very  rapid,  namely,  about  one 
degree  of  Fahrenheit  for  every  twenty-four  miles ;  if  the  compa- 
rison is  drawn  between  the  West  Devon  and  the  uplands  on  the 
borders  of  Sussex,  Kent,  and  Surrey,  the  increase  will  be  found 
still  greater — (this  remark  will  hold  good  though  we  reduce  the 
temperature  to  the  level  of  the  sea.)  In  fact,  where  not  otherwise 
expressed,  when  stating  the  relative  amount  of  cold  in  different 
places,  it  must  always  be  understood  to  relate  to  the  mean  level  of 
the  sea,  calculating  300  feet  of  elevation  equal  to  a  diminution  in 
temperature  of  one  degree  on  Fahrenheit's  scale.  The  high  mean 
temperature  of  the  west  of  Devon  and  Cornwall  is  owing  to  its  proxi- 
mity to  the  sea ;  the  winter  temperature  of  which  latter  ill  higher 
than  the  mean  temperature  of  that  latitude,  thus  causing  the  west- 
em  breezes  which  commonly  prevail  to  be  also  of  a  higher  tempe- 
rature.    These  winds  are  also  commonly  surcharged  with  vapour 


*  The  decrease  of  temperature  is  not  so  rapid  in  ascending  eleyations :   thii 
remark  only  applies  to  ascending  columns  of  heated  air. 
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of  water  up  to  the  point  of  saturation ;  therefore,  tfhen  they  come 
in  contact  with  the  elevated  ridges  of  Devon  and  Cornwall,  their 
temperature  is  diminished,  owing  to  the  greater  radiation  of  the 
lana ;  and  vapour  of  water  is  thus  condensed,  accompanied  by  the 
evolution  of  heat,  the  latter  more  than  compensating  for  the  loss 
of  heat  occasioned  by  radiation.   When  this  condensation  proceeds 
to  the  point  of  precipitation,  (rain,)  a  still  greater  quantity  of  heat 
is  evolved,  which  tends  still  farther  to  warm  the  atmosphere.  This 
sensible  development  of  the  latent  heat  of  the  vapour  of  water  held 
in  the  atmosphere  during  rain  is  the  reason  why  the  atmosphere 
feels  so  much  warmer  after  rains.   The  great  amount  of  rain  which 
falls  alone  the  whole  of  the  elevated  districts  on  the  west  coast  of  the 
British  Isles  would  have  the  effect  of  raising  the  temperature  of  those 
districts  higher  than  it  does,  but  for  one  counteracting  circumstance, 
yiz,  that  in  districts  where  the  largest  quantity  of  rain  falls,  there  will 
generally  be  found  to  take  place  the  greatest  amount  of  evaporation. 
As  has  already  been  explained,  evaporation  causes  the  absorption  of 
heat ;  by  these  joint  means,  an  equable  temperature  is  maintained. 
The  late  Professor  Daniel  was  the  first  who  somewhat  hesitatingly 
pointed  out,  that  the  probable  cause  of  the  warmer  climate  of  the 
west  of  England  was  attributable  to  the  evolution  of  heat  conse- 
quent on  the  predpitation  of  rain.  What  may  justly,  at  that  period, 
be  termed  a  theory,  may  now  be  considered  an  established  fact, 
admitted  by  all  the  most  distinguished  persons  who  have  studied 
the  subject.     The  places  of  greatest  winter  cold  in  England  are 
the  elevated  downs  of  Surrey,  Sussex,  and  Kent ;  the  uplands 
extending  from  Rugby  in  Warwickshire  to  Chesterfield  and  Chapel- 
en-le-Frith  in  Derbyshire ;  and  from  Much  Wenlock  in  Shrop- 
shire to  Mansfield  in  Nottinghamshire.     A  very  cold  district  also 
occurs  in  the  vicinity  of  Alston  and  Milbum  Forest  in  Cumberland 
and  Durham.      The  winter's  cold  in  Scotland  is  very  much  regu- 
lated by  the  vicinity  of  high  mountains.      The  increase  of  cold  in 
winter,  in  proceeding  to  the  eastward,  is  not  so  strongly  marked  in 
that  country  as  between  the  eastern  and  western  coasts  of  England. 
This  is  partly  owing  to  the  mountainous  character  of  Scotland,  and 
r>artly  to  the  circumstance  of  its  being  deeply  intersected  by  friths 
jr  arms  of  the  sea. 

In  the  absence  of  registered  observations,  it  would  be  difficult 

x>  point  out  the  parts  of  Ireland  where  the  lowest  winter  cold  is 

o  DC  found.     Tne  high  uplands  of  Kildare  and  adjacent  parts  of 

Jie  Queen's  County,  toffether  with  Cavan  and  Armagh,  judging 

V*om  their  locality  and  by  personal  feeling,  we  should  pronounce 

le  most  m'obable  spots  where  the  winters  will  be  found   the 

•Everest.    The  rainy  parts  of  the  south  of  Ireland,  situate  within 

*•  curved  line  drawn  from  the  mouth  of  the  Shannon  through  the 

lummeral    fountains  (w^ich  separate  the  counties  of  Cork  and 

^  ^.prft^r/1     (\  fKft  wnnt.l    *^  th**  Kla^lr-yatftr  near  Youghal,  enjoy 
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very  mild  winters.     The  whole  of  Ireland,  as  compared  with  the 

S 'eater  part  of  England,  but  particularly  so  when  compared  with 
e  south-eastern  parts  of  England,  enjoys  a  very  mild  winter  and 
spring  climate. 

Different  dtstrtbutton  of  heat  in  the  variaus  seasons  (^  the  year. — 
The  tables  already  given  of  temperatures  at  different  seasons  of 
the  year  will  have  given  the  reader  some  information  on  this  sub- 
ject. If  we  compare  the  temperature  of  Penzance  in  the  western, 
and  London  in  the  eastern  part  of  England,  during  various  periods 
of  the  year,  we  shall  find  almost  all  the  phenomena  which  regulate 
climates. 


Placb. 

Latitude. 

Mban  Tbmpbratubb— (Pahrenheik) 

Year. 

Winter. 

Spring. 

Summer. 

Autumn. 

Near  London, . 
Penzance,  .     . 

5r31' 
BO"!' 

49.28 
51.98 

37.58 
43.88 

48.2 
49.82 

6U1 
6L7 

50..00 
53.79 

Placb. 

Latitude. 

Mban  Tbmpbbatuiib — (Fahrenheit^ 

Coldest  Weather. 

Hottest  Wither. 

Near  London, . 
Penzance,   .    . 

50^7' 

35.06  January. 
42.26      Do. 

63.14  July. 
62.96  Do. 

Near  London,  rather  than  London,  is  selected,  because  it  has  been 
ascertained,  by  a  long  series  of  observations  made  by  Luke 
Howard,  that  the  climate  of  London  is  1.78  of  Fahrenheit  higher 
than  that  of  the  surrounding  country.  This  is  owing  to  the  number 
of  fires,  and  the  breathing  of  such  an  immense  number  of  people 
congregated  within  such  a  comparatively  small  space ;  the  constant 
clouds  of  smoke,  at  the  same  time,  preventing  that  free  radiation 
which  takes  place  in  the  open  country  around  it. 

In  consequence  of  the  prevalence  of  warm  and  moist  south  and 
south-westerly  winds,  and  the  heat  evolved  by  the  deposition  of 
this  moisture,  it  will  be  seen  that  the  winter  temperature  of  Pen- 
zance is  higher  than  that  of  London  by  6*30' ;  tne  dificrence  be- 
tween the  coldest  months  at  these  two  places  is  still  greater — viz., 
7.2  degrees.  In  spring,  the  difference  only  amounts  to  1*  60*, 
owing  partly  to  the  clearer  sky  in  the  vicinity  of  London  permit- 
ting the  direct  action  of  the  sun ;  whilst,  in  the  more  clouay  wes- 
tern part  of  England,  the  sun's  rays  reach  the  soil  in  a  more  dif- 
fused form,  in  consequence  of  the  frequent  interposition  of  aqueous 
vapours.     It  also  generally  happens,  at  this  period  of  the  year^ 
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that  rapid  evaporation  is  going  forward,  by  which  means  the  tem- 
perature of  Penzance  is  depressed.    Evaporation  also  occurs  near 
London,  but  not  to  the  same  extent :  first,  because  a  less  quantity 
of  rain  falls  in  its  vicinity ;  and,  in  the  second  place,  in  conse- 
quence of  the  impervious  character  of  the  London  clay,  on  the  one 
band,  and  the  pervious  nature  of  the  chalk,  on  the  other,  compa- 
ratively little  superficial  moisture  remains  in  the  soil   around 
London — ^the  impervious  character  of  the  clay  causing  the  water 
to  rapidly  flow  into  rivers  and  streams,  whilst  on  the  chalk,  on  the 
contrary,  the  rain-water  is  with  equal  facility  absorbed  by  its 
numerous  fissures.      Cold  produced  by  the  absorption  of  neat, 
owing  to  evaporation,  is  tnerefore  felt  much  less  in  the  vicinity 
of  London,  than  in  other  places  nearly  equally  circumstanced  in 
all  other  respects,  excepting  its  geological  features.     In  forming 
an  opinion  of  the  climate  of  any  place,  it  is  therefore  necessary  to 
take  into  consideration  local  geological  circumstances.     During 
the  summer  months,  the  direct  action  of  the  sun's  rays  through  a 
less  cloudy  atmosphere  is  made  remarkably  evident — the  mean 
temperature  of  the  summer  months  being  higher  in  the  vicinity 
of  London  than  at  Penzance,  by  0^81'  of  Fahrenheit ;  but,  accord- 
ing to  their  relative  latitudes,  the  summer  temperature  of  Pen- 
zance oiiffht  to  be  higher  than  that  of  London  by  V2":  thus,  the 
mean  difference  between  the  summer  temperature  of  London  and 
Penzance,  when  reduced  to  the  same  latitude,  amounts  to  2  degrees 
higher  summer  temperature  at  London.    In  autumn,  however,  the 
case  is  reversed :  in  June,  the  sun  has  reached  its  northern  culmi- 
nation, but,  from  causes  previouslv  explained,  the  highest  tempera- 
ture  in  our  latitudes  is  not  reached  until  some  time  after  the  summer 
solstice.    The  vapour,  therefore,  brought  from  the  torrid  zone  by 
the  northern  pofar  Current,  on  arriving  at  the  projecting  coas^t 
of  the  west  of  England  at  this  period  of  the  year,  (the  beginning 
of  autumn,)  meets  and  diffuses  itself  amidst  an  atmosphere  equally 
saturated  with  moisture.     Whilst  the  temperature  is  daily  increas- 
ing, this  vapour  is  in  a  great  measure  held  in  suspension  by  the 
high  temperature  of  the  season ;  when  the  temperature  begins  to 
decline — that  is,  about  the  middle  or  latter  end  of  July — heavy 
rains  frequently  occur,  accompanied  by  their  constant  concomitant, 
the  evolution  of  the  latent  heat  of  the  aqueous  vapour.     The 
"eason  why  we  have  so  few  wet  days  in  summer  may  be  accounted 
or  from  the  fact   that  during  the   summer  months  the  heavy 
ntertropical  rains  occur,  which  abstract  a  large  amount  of  mois- 
ure  from  the  upward  polar  currents.     In  using  the  terms  summer 
>r  winter,  as  divisions  of  the  year,  it  ought  to  be  observed  that 
hey  are  not  used  in  the  ordinary  acceptation  of  the  divisions  of 
^he  year,  but  in  the  way  that  meteorolo^ts  apply  those  terms — 
TZ.,  winte**  consisting  of  the  months  of  Decemoer,  January,  and 
<*«KrnonT      ,pi  "nff,  ^f   kfar^h  Apnl    a^i?  May    summer,  of  June, 
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July,  and  August;  autumn,  of  September,  October,  and 
November. 

The  clearer  sky  in  the  vicinity  of  London,  during  the  autumnal 
months,  giving  rise  to  a  greater  radiation  of  heat  than  what  occurs 
in  the  more  cloudy  district  of  the  west  of  England,  sufficiently 
accounts  for  the  greater  fall  of  temperature  during  the  autumnal 
months  in  the  former,  over  that  found  to  obtam  in  the  latter 
district. 

With  respect  to  the  temperature  of  wet  and  dry  years,  Mr 
Luke  Howard,  in  his  work  on  The  ClimcUe  of  London^  states : — 
"  I  may  observe  that,  although  the  years  1822,  1825,  1826,  and 

1827  may  be  pronounced  warm  and  dry^  yet,  on  the  other  hand, 

1828  and  1831  are  warm  and  wet,  and  1820  and  1829  cold  and 
dry ;  the  series  (thirty-four  years)  containing,  properly  speaking, 
no  year  that  is  cold  and  wet.  Thus  the  rule  of  a  connection 
between  a  high  temperature  and  dryness,  on  the  whole  year,  may 
be  left  to  abide  the  result  of  a  further  trial,  to  be  carried  on 
through  future  seasons.  It  is  important  to  know  that  wet  year8| 
or  seasons,  arc  not  accompanied  by  a  low  mean  temperature." 

Different  amounts  of  sensible  vapour  in  foa. — Our  sensations  tell 
ns  that  the  quantity  of  water  containea  m  the  air  is  not  always 
the  same.  Hence  it  is  that  in  summer  we  find  the  heat  insup- 
portable in  the  absence  of  wind ;  the  air,  being  saturated  with 
vapour,  retards  perspiration.  If  a  breeze  arises,  evaporation  from 
the  surface  of  the  skin  (perspiration)  takes  place,  the  agreeable 
cooling  influence  from  which  is  speedily  felt.  The  difference 
between  a  moderately  dry  and  a  moist  cold  air  is  well  known  to 
invalids ;  the  latter,  though  even  of  a  higher  temperature  than 
the  former,  producing  a  greater  chilling  effect,  in  consequence  of 
aqueous  vapour  having  so  much  greater  affinity  for  heat,  as  com- 
pared with  dry  atmospheric  air.  A  very  dry  atmosphere,  such  as 
is  sometimes  produced  by  north-east  winds,  excites  in  most  per- 
sons very  disagreeable  sensations,  owing  to  its  extreme  dryness 
abstracting  an  abnormal  amount  of  moisture  from  the  skin.  Men, 
as  well  as  animals,  by  time  become  gradually  habituated  to  cer- 
tain climates.  Thus  the  negro  enjoys  healtn  in  the  hot  climate 
of  the  coast  of  Africa,  which  is  constantly  charged  to  saturation 
with  moisture.  In  such  situations  the  European  is  speedily 
attacked  with  fatal  diseases,  having  their  principal  seat  in  the 
liver ;  whilst,  on  the  other  hand,  the  negro,  when  transplanted  to 
our  northern  climes,  is  equally  affected  with  diseases  of  the 
lungs. 

The  amount  of  vapour  existing  in  the  atmosphere  is  ascertained 
by  employing  instruments  termed  hygrometers,  of  which  there  is 
to  be  found  a  great  variety.  Whipcord,  whalebone,  horsehair, 
catgut,  &c.,  have  been  variously  used  :  all,  however,  are  more  or 
less  inconvenient.    The  most  accurate  mode  of  estimating  the 
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amount  of  sensible  or  insensible  vapour,  or  both,  is  by  exposing 
some  substance,  such  as  chloride  of  calciunii  acetate  of  potasii,  sul- 
phuric acid,  &c.,  of  ascertained  weights  to  a  given  quantity  of  air, 
and  weiffhin^  the  substance  employed  after  such  exposure.  The 
relative  humidity  of  the  atmosphere  is,  however,  most  conmionly 
determined  by  noting  the  dew-point,  and  then  calculating,  from 
the  difference  between  the  dew-point  and  the  temperature,  the 
amount  of  aqueous  vapour  present,  according  to  tables  constructed 
for  the  purpose.  Unfortunately,  different  observers  give  different 
data  as  the  amount  of  the  tension  of  aqueous  vapour  for  similar 
degrees  on  the  hy^ometric  scale.  The  only  certain  mode  is  that 
noticed  above,  which,  however,  is  not  adapted  for  ordinary  use ; 
nor  have  any  extensive  experiments  been  made  by  this  mode,  to 
determine  the  amount  of  humidity  present  in  the  atmosphere. 

In  calculating  the  amount  of  aqueous  vapour  present  in  the 
atmosphere  by  ordinary  hygrometers,  it  is  also  requisite  to  take 
into  consideration  the  state  of  the  barometer,  as  more  aqueous 
vapour  will  be  contained  in  a  given  number  of  cubic  feet  of 
atmospheric  air,  at  a  given  temperature,  when  the  barometer  is 
low,  and  consequently  subjected  to  less  pressure,  than  when  it  is 
high ;  temperature  has  also  an  important  influence  in  determining 
the  amount  of  aqueous  vapour  m  the  atmosphere.  In  winter, 
when  it  is  cold,  the  air  is  often  very  moist,  whilst  the  same  atmo- 
sphere would  appear  very  dry  in  summer.  The  greater  the 
difference  between  the  temperature  of  the  dew-point  and  that  of 
the  air,  the  drier  will  the  air  be  found.  If  the  dew-point  informed 
us  of  the  absolute  quantity  of  the  vapour  of  water  contained  in  the 
air,  the  difference Ibetween  the  dew-point  and  the  temperature  of 
the  air  would  indicate  the  amount  of  humidity ;  such,  however,  is 
not  the  case.  By  this  mode,  therefore,  we  can  only  arrive  at 
relative  quantities. 

It  has  been  observed  by  meteorologists  that  the  relative  humidity 
of  the  atmosphere  admits  of  horary  divisions.     These  differences 
are  connected  with  either  ascending  currents  of,  or  with  the  resis- 
tance that  the  air  opposes  to,  the  transference  of  vapours.     When 
evaporation  commences  in  the  morning,  with  the  increase  of  tempe- 
rature, the  vapour,  by  virtue  of  the  resistance  of  the  air,  accumu- 
lates at  the  surface  of  the  soil.     This  stratum  of  vapour  does  not 
attain  a  great  thickness;  but  as  soon  as  the  ascending  current 
[M)mmence8,  especially  in  summer,  the  vapours  are  drawn  away 
'owards  the  upper  part  of  the  atmosphere  with  a  force  that  con- 
miles  until  mia-day.     The  evaporation  from  the  soil  is  then  more 
»Cb£ve,  on  account  of  the  increase  of  temperature ;  nevertheless, 
Jie  ascending  current  diminishes  in  force,  or  even  ceases  alto- 
^<^^her.     Thus  not  only  does  the  vapour  accumulate  in  the  lower 
^o  but  it  even  descends  from  the  higher  regions ;  and  on  this 
itif  irr  rviioeT^e  ♦'^wardg  e"*'ep»nif  a  se^^^d  'wxximwn*  which  is 
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not  sostained,  because  daring  the  night,  the  yaponr  precipitating 
in  the  form  of  dew,  or  hoar-frost  in  winter,  ttie  air  necessarily 
becomes  drier. 

This  is  confirmed  by  what  takes  place  in  mountains ;  whilst,  at 
a  little  height,  the  quantity  of  vapour  diminishes.  Towards  mid« 
day,  on  elevated  pomts,  however,  a  rapid  increase  takes  place  in 
the  course  of  the  day,  and  in  the  evenmg  a  no  less  rapid  diminu- 
tion. The  two  phenomena  are  the  more  marked  as  the  point  is 
more  elevated. 

As  a  general  rule,  the  quantity  of  sensible  and  insensible 
moisture  m  the  atmosphere  bears  a  tolerably  fair  proportion  to 
the  annual  rain-fall  of  any  given  district.  The  character  of  the 
soU  has,  however,  frequently  much  to  do  with  it  also.  Large 
breadths  of  stiff  days  and  marb,  by  their  retention  of  moisture, 
cause  the  superincumbent  atmosphere  to  be  almost  as  saturated 
with  vapour,  excepting  in  dry  seasons,  as  though  it  were  of  a 
marshy  character.  The  deep  valleys  of  the  old  red  sandstones  on 
the  borders  of  England  and  Wales,  the  Weald,  and  many  parts  of 
Cornwall  and  Devon,  afford  examples  of  this  character. 

Bo^,  thin  soils,  and  mossy  lands,  in  retentive  bottoms,  when 
covermg  extensive  areas,  are  also  liable  to  have  a  more  humid 
atmosphere  than  will  be  found  on  drier  soib  of  a  neighbouring 
locality,  otherwise  similarly  circumstanced. 

Different  degrees  of  general  cloudiness  of  the  shy. — In  like  manner, 
as  noticed  respecting  the  quantity  of  sensible  and  insensible 
vapour  of  different  localities  will  the  different  degrees  of  cloudiness 
be  found  in  a  great  measure  to  correspond  to  the  annual  rain-fall. 
If  cloudy  districts  are  secured  fi'om  the  direct  action  ef  the  sun, 
it  does  not  necessarily  follow  that  a  district  so  situated  is  of  an 
inferior  agricultural  value.  Eecent  investigations  have  gone  far 
to  prove  that  the  influence  of  the  sun  is  due  to  two  different  causes 
or  sets  of  rays,  the  one  set  bein^  the  heating,  or  red,  and 
analogous  rays,  the  other  the  chemical,  or  blue,  and  analogous 
rays.  The  action  of  the  red  is  supposed  to  be  beneficial,  by 
inducing  evaporation  of  the  aqueous  particles  absorbed  by  the 

Elant ;  thus  concentrating  its  inorganic  food,  and  preparing  it  to 
e  acted  on  by  the  blue  or  chemical  ray.  The  dbenomenon  here 
noticed  has  received  the  name  of  Actinism.  The  theory  here 
named  has  received  some  confirmation  from  the  fact,  that  those 
who  are  occupied  in  taking  daguerreotype  likenesses  have  observed 
that  it  is  difficult  to  obtain  good  likenesses  in  extremely  bright 
sunshine,  moderately  cloudy  weather  being  best  adapted  to  the 
purpose. 

Mr  Robert  Hunt,  in  his  Poetry  (f  Science^  to  whom  the  reader 
is  referred  for  more  interesting  particulars,  gives  a  remarkable 
instance  of  this.  A  gentleman  goinff  to  Mexico  procured  suitable 
apparatus  for  taking  daguerreotype  impressions.    Anticipating,  in 
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the  clear  bright  atmosphere  of  that  country,  that  he  should  be 
enabled  to  obtain  remarkably  strong  likenesses,  his  disappoint- 
ment may  be  imagined  on  his  finding  that  the  likenesses  were 
much  inferior  to  those  taken  in  his  native  but  more  murky  atmo- 
sphere. It  is  also  a  fact  well  known  to  horticulturists,  that  serious 
damage  has  been  caused  to  plants,  in  conservatories  and  hot- 
houses, when  accidentally  exposed  to  the  concentrated  rays  of 
certain  kinds  of  flatted  glass ;  plants  so  exposed  being  burned  and 
shrivelled  up,  as  though  they  nad  been  scorched  by  fire.  Bough 
plate-glass  is  found  to  produce  no  such  injurious  consequences; 
whilst  the  fruit  in  conservatories  so  covered  is  found  to  ripen  as 
well  as  in  such  as  are  glazed  with  the  more  transparent  kind  of 

glass.  It  is  a  remark  often  heard  in  autumn,  during  a  gloomy 
ut  warm  day,  that  it  fthe  gloomy  day)  is  a  growing  or  ripening 
day — an  observation  ot  great  traditional  antiquity,  and  in  some 
measure  appears  to  be  borne  out  by  the  recent  philosophical 
investigations  just  noticed. 

If  general  cloudiness  prevents  the  earth  and  atmosphere  from 
attaining  a  high  summer  temperature,  it  also  prevents  the  loss  of 
heat  at  night  by  radiation,  thus  maintaming  a  more  equable  tempe- 
rature between  the  night  and  the  day.  A  cloudy  climate  retains 
the  heat  obtained  from  the  sun  a  longer  time  after  sundown,  and 
consequently  is  sooner  heated  up  to  its  highest  daily  temperature, 
than  a  cloudless  one.  These  circumstances  in  a  great  measure 
compensate  for  the  less  calorific  efiects  of  a  cloudy  atmosphere. 
The  subject  will  be  again  reverted  to,  when  the  adaptation  of  cli- 
mate to  vegetation  is  taken  into  consideration.  So  for  the  present 
we  will  pause. 


AGRICULTURAL  ARCHITECTURE   AND  ENGINEERING.— No.  IV. 
By  R.  S.  Burn,  M.E.^  Mem.  S.A.,  Author  of  ^  Practical  Ventilation,"  &c. 

{Continued  from  p.  212.) 

We  have  now  to  notice  the  arrangement  and  construction  of 
Chimneys.  This  is  a  most  essential  part  of  house  construction ;  but 
t  is  one  which  is  too  often  overlooked,  or  treated  with  carelessness 
..  ;o<1«ff^»'«*'^'*ft.  The  same  ignorance  or  want  of  attention  which  we 
vi..yy  u  /v  ^Dserved  in  the  construction  of  grates,  so  as  to  obtain 
ne  greatest  amount  of  heat  from  the  least  possible  quantity  of 
uel,  IS  as  noticeable  in  the  construction  of  chimneys.  Tlieir  design 
a  AKvmnaly  to  caiTy  ofi"  Quickly  the  products  of  combustion — to 
^i.^  .ixo--  o  the  open  air  instead  of  allowing  them  to  find  their 
vay  iui^  .ue  «<.nortTnAnts ;  and  yet,  in  almost  nine  cases  out  of  ten, 
ho  c/>natrn-t        .   ^^  cUari-  ,,  .p„Vnoo  r^iih  ^hat  the  design  or 


AQRICULTUBAL  ARCHITECTURE  AND  ENGINEERINa.        291 

end  points  out,  that  the  wonder  is,  to  one  who  understands  the  sub- 
ject, not  that  so  many  chimneys  fail  to  carry  off  the  smoke,  but 
that  so  many  should  succeed  m  doing  so.  Empirical  rules  for 
regulating  their  size,  situation,  and  construction,  are  as  varied  as 
they  are  numerous— each  practitioner  setting  up  some  standard 
wiaely  different  from  that  of  another,  but  all  dependent  for  their 
existence  more  upon  mere  ideas  or  capricious  experience,  than  to 
the  dictates  of  true  science.  This  state  of  matters,  doubtless,  is  to 
a  certain  extent  much  modified  now-a-days,  greater  attention 
being  paid  to  the  subject ;  and  instances  are  not  so  rare  as 
formerly,  when  close  study  of  true  theory  precedes,  and  dictates 
to,  perfect  practice  in  construction.  Nevertheless,  with  all  the  pro- 
gress made,  an  examination  of  the  methods  of  daily  practice  is 
well  calculated  to  show  that  we  have  no  great  reason  to  boast  of 
an  advancement  in  this  department  of  the  *'  science  of  life." 

Let  us  here  note,  as  preliminary  to  our  practical  deductions  on 
the  subject,  the  theory  on  which  good  practice  is  based.  .  The 
mobility  of  air  depenas  chiefly  upon  the  variations  in  its  density. 
At  the  surface  of  the  earth,  the  pressure  of  the  air  on  all  bodies 
subjected  to  it  is  generally  calculated  at  about  15  lb.  per  square 
inch,  its  density  being  inaicated  by  about  one  ounce  to  the  cubic 
foot.  If  the  pressure  is  increased  to  30  lb.  on  the  square  inch,  or 
double  that  of  the  ordinary  pressure,  the  density  is  doubled ;  and  so 
on  in  proportion.  Now  the  converse  of  this  rule  is  what  is  of 
importance  to  our  present  subject.  If  the  pressure  is  reduced  one- 
half,  the  air  expands,  and  the  bulk  is  doubled :  the  higher  the  air  is 
above  the  earth,  the  less  is  its  pressure  and  density ;  as  the  superin- 
cumbent pressure  is  lessened  or  decreases,  the  expansion  of  tne  air 
increases.  Now  the  density  of  any  body  of  air  is  lessened  by 
imparting  heat  to  it ;  in  proportion  as  it  rises  in  temperature,  so 
does  it  dUate  or  expand  in  bulk.  Thus,  a  body  of  air  becoming 
heated  is  specifically  lighter  than  the  surrounding  cold  air;  it 
therefore  rises,  and  this  at  a  rate  of  velocity  dependent  upon  the 
difference  of  expansion  between  the  two.  From  the  law,  that  no 
two  bodies  can  exist  in  the  same  space  at  the  same  time,  it  follows 
that,  as  the  warm  air  rises,  cold  air  rushes  in  from  the  surrounding 
space  to  supply  its  place ;  and,  on  the  supposition  that  this  is 
warmed,  it  m  its  turn  becomes  lessened  in  density :  it  thus  ex- 
pands, and  in  like  manner  rises ;  and  thus,  by  heating  succes- 
sive bodies  of  air,  we  can  command  and  continue  an  upward 
current,  the  ascensional  force  of  which  depends  upon  the  increase 
of  temperature  over  the  surrounding  bodies  of  cold  air.  It  there- 
fore follows  that  the  hotter  we  can  make  a  body  of  air,  in  opposi- 
tion to  that  by  which  it  may  be  surrounded,  the  faster  we  can 
make  it  expand  upwards — just  as  the  lighter  the  oil,  the  faster 
does  it  ascend  in  water  or  other  denser  fluid.  Now,  if  we  have 
successive  bodies  of  air  warmed  one  after  the  other — and  it  is  of 
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importance  to  facilitate  their  upward  ascent,  as  the  rate  of  upward  ^ 
velocity  depends  upon  the  highness  of  temperature — it  is  obviousljr ' 
an  erroneous  method  of  procedure  to  allow  the  warm  air  to  expand 
laterally,  so  as  to  mix  with  the  surrounding  cold  air,  thus  reducing 
its  ascensional  force ;  the  true  method  being  to  confine  the  suc- 
cessive bodies  of  warm  air  as  much  as  possible,  until  each  reaches 
the  altitude  at  which  it  is  to  be  delivered  to  the  common  atmo- 
sphere. Hence  the  real  service  to  be  performed  by  chimneys 
— the  smoke  and  heated*  air  are  to  be  removed  from  the  neigh- 
bourhood of  the  fire  as  quickly  as  possible,  the  upward  ascent 
being  facilitated  by  keeping  the  bodies  of  warm  air  together.  The 
heat  is  thus  retained  longer  than  would  otherwise  be  uie  case,  the 
ascensional  force  being  accelerated  exactly  in  proportion  to  the  heat 
of  the  air — other  things  being  equal. 

Smoke,  as  generally  understood,  is  considered  to  be  lighter  than 
common  air.  Now  this  is  not  the  case.  Smoke  is  invisibly  heated 
air,  having  mechanically  combined  with  it  particles  of  unconsumed 
fuel,  which  we  call  soot ;  and  this  soot,  which  is  the  visible  part  of 
smoke,  is  in  reality  heavier  than  air ;  but  when  it  is  combined 
with  heated  air,  from  the  combustion  of  the  fuel,  its  parts  being 
in  themselves  of  comparative  lightness,  are  easily  carried  along 
by  the  heated  current — just  as  tne  downy  particles  of  vegetable 
produce  are  carried  along  by  light  winds,  although  heavier  than 
air  when  in  a  state  of  quiescence. 

Let  us  now  apply  these  truths  to  practical  purposes ; — and  fii*st 
as  to  the  size  or  diameter  of  the  chimney  flue.  When  chimneys 
were  first  introduced,  they  were,  compared  to  the  present  'size, 
of  enormous  dimensions ;  in  fact  they  formed  separate  apartments — 
the  fire  being  in  the  centre,  while  seats  were  placea  around  it. 
In  process  of  time,  however,  as  the  necessity  for  increased  house 
comfort  was  more  considered,  fireplaces,  instead  of  being  confined 
to  the  large  hall  or  nublic  room,  as  was  the  case  when  first  intro- 
duced, were  extended  to  other  apartments.  Hence  arose  an  abso- 
lute necessity  of  decreasing  the  dimensions  of  the  chimney  in 
order  to  have  the  flues  made,  without  depending  upon  the  thick- 
ness of  the  walls.  This  reduction  of  diameter  was  not,  we  thus  see, 
dependent  upon  increased  knowledge  of  the  laws  governing  the 
iscent  of  heated  air  and  smoke,  but  merely  as  an  act  of  necessity  ; 
'consequently,  as  might  be  expected,  the  construction  of  flues  was 
'♦ill  carried  on,  without  reference  to  fixed  principles. 

cis  a  grate  or  fireplace  will  {)roduce  but  a  certain  Quantity  of 
tuioke,  it  is  clearly  necessary,  in  order  to  carry  off  this  smoke 
luickly,  that  the  tube  or  flue  should  be  proportioned  to  this  auan- 
My:  if  too  small,  the  smoke  will  have  a  difficulty  in  gaming 
^"*^t8  to  the  external  air;  if  too  large,  the  heated  air  will  be 
aon^ed  to  expand  laterally, — its  ascensional  force  will  be  less- 
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ance  will  be  offered  to  its  passage  upwards.  It  is  a  matter  of 
difficulty  to  decide,  with  the  present  knowledge  we  have  on  the 
subject,  as  to  the  exact  rule  to  be  followed  m  determining  the 
diameter  of  a  chimney  flue  for  all  cases.  Much  depends  upon  its 
shape  and  situation  :  thus,  a  square  flue  with  rough  interior 
retards  the  ascent  of  the  smoke  so  much,  that  an  increased  strength 
of  current  is  required,  with  a  given  quantity  of  smoke  and  equal 
height  of  chimney.  And  the  situation  of  the  flue  exercises  a 
strong  influence  on  the  current ;  for,  if  any  part  of  it  is  horizontal, 
that  causes  a  proportional  decrease  in  the  upward  current. 

Previous,  therefore,  to  giving  a  rule  as  to  size  of  chimney,  it  will 
be  well  to  notice  both  those  points  just  mooted,  namely,  shape 
and  situation ; — and  first  as  to  shape.  Almost  all  who  have  studied 
the  subject,  are  agreed  upon  the  necessity  of  discarding  the  square 
or  oblong  chimney  flue,  and  of  substituting  in  its  place  the  circular 
or  elliptical  tube ;  or,  at  all  events,  of  rounding  off  the  comers  of 
the  square  or  oblong  flue,  if  used,  as  in  fig.  56.  In  cases  where 
the  interior  of  chimney  flues  are  left  rough  Y\g.  66. 

and  uneven,  as  by  pieces  of  lime,  stone,  or 
brick  left  projecting,  the  friction  created 
tends  very  considerably  to  reduce  the 
strength  of  current.  The  interior,  there- 
fore, should  be  made  smooth.  This  is 
generally  done  in  a  very  inefficient  man- 
ner by  what  is  called  "  pargetting  " — that 
is,  lining  the  flue  with  a  composition  of  lime,  plaster,  and  cow- 
dung.  When  flues  are  made  circular,  they  may  be  constructed  in 
one  of  two  ways :  first,  they  may  be  built  in  the  thickness  of  the 
wall  as  the  building  progresses,  a  circular  mould  being  used,  and 
drawn  up  as  required ;  and  which  may  be  made  of  any  diameter 
required.  After  the  withdrawal  of  the  mould,  the  inside  should  be 
carefully  smoothed.  This  slow  and  expensive  method  is  almost 
entirely  superseded  by  using  earthenware  tubes,  which  are  made 
of  all  diameters,  and  parts  of  them  are  curved  to  almost  eveiy 
required  radius,  so  that  the  flues  can  be  led  in  any  desired  direc- 
tion ;  and,  as  they  are  made  in  short  lengths,  as  in  fig.  57,  the 
flues  can  be  carried  up  simultaneously  with  the 
walls.  The  earthenware  tubes  also  possess  another 
advantage,  which  is,  that  the  interior  can  be  made 
so  very  smooth — as  in  the  vitrified  tubes — that  the 
soot  will  not  adhere  to  them  for  a  great  length  of 
time.  Considerable  advantage  would  be  obtained 
by  making  the  diameter  of  the  flue  decrease  as  the 
height  increased.  The  reason  why  we  recommend 
this  is  simply  that,  as  the  smoke  reaches  the  higher  part  of  the 
chimney,  its  heat  decreases.  To  keep,  therefore,  the  boay  of  heated 
air  closely  together,  as  its  temperament  decreases,  the  diameter  of 


Fig.  57. 
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the  flue  should  be  lessened.  As  the  carrying  out  of  this  plan  will  be 
inducive  of  some  trouble  and  expense,  it  may  be  better  to  make 
the  flue  the  same  diameter  throughout.  In  factories,  this  last 
suggestion  is  always  enforced,  and,  taking  everything  into  consi- 
deration, there  are  no  chimneys  which  give  greater  satisfaction  than 
those  of  factory  establishments ;  and  this,  be  it  marked,  under 
what  in  ordinary  chimney  flues  are  considered  great  disadvan- 
tages— such  as  causing  the  smoke  to  traverse  great  lengths  in  hori- 
zontal flues  before  entering  the  main  vertical  one.  As  to  the 
carrying  up  of  chimney  flues,  it  is  to  be  considered  as  a  rule  that — 
other  things  being  equal — the  straighter  it  ascends,  and  the  fewer 
the  curves  and  bends  in  it,  the  better.  The  natural  course  of 
heated  air  being  upwards,  it  is  obvioiisly  the  most  reasonable  plan 
to  make  the  passage  for  its  exit  as  vertical  as  possible ;  ana,  in 
this  view  of  the  matter,  all  deviations  from  the  vertical  are  to  be 
considered  as  militating  against  the  speedy  removal  of  the  pro- 
ducts of  combustion.  In  some  cases,  however,  a  deviation  from 
this  rule  is  not  only  allowable,  but  necessary — as  where  a  house  is 
built  in  a  range  with  others,  or  where  the  flues  are  numerous  in  a 
single  house,  the  direction  of  some  of  them  must  necessarily  be 
changed,  to  avoid  those  from  other  apartments.  In  all  cases, 
however,  where  curves  are  imperatively  required,  they  should  be 
made  easy,  and  of  as  great  a  radius  as  possible — carefully  avoiding 
all  right-angled  or  oblique  bends,  also  roughness  or  projections  in 
their  interior.  If  satisfaction  is  really  desired,  too  much  attention 
cannot  be  paid  to  the  consideration  of  the  direction  of  flues ;  and 
as  to  the  manner  in  which  they  are  changed,  if  a  change  happens 
to  be  necessary,  where  any  lengthy  deviation  from  the  vertical 
cannot  be  avoided,  it  should  be  compensated  for  by  lengthening 
thereafter  the  vertical  part  of  the  flue. 

We  have  now  to  consider  the  position  of  the  entrance  of  the 
chimney  with  reference  to  the  means  of  burning  fuel  below  it.  As 
before  stated,  the  hotter  the  products  of  combustion  in  the  chim- 
ney, the  quicker  will  be  their  ascent ;  "  for  as  the  smoke  is  forced 
up  the  chimney  merely  by  the  rarefaction  of  the  air  in  consequence 
of  the  heat,  it  is  evident  that  the  more  the  air  is  heated  with  the 
greater  force  will  it  ascend,  because  the  difference  between  the 
weight  of  the  external  and  internal  air  will  be  greater;  and  as  the 
^ir  will  be  more  heated  the  nearer  it  is  made  to  pass  over  the  fire 
n  its  entrance  into  the  vent,  it  is  evident  that  the  sooner  the  wide- 
^ess  of  the  fireplace  is  contracted  into  the  tubular  form  of  the  vent, 
^ad  the  lower  down  or  the  closer  to  the  fire  that  contraction  takes 
)lace,  the  air  in  entering  it  will  be  made  to  pass  the  nearer  to  the 
'^'*,  and  so,  being  more  heated  and  rarefied,  will  ascend  and  carry 
Lo  smoke  along  with  it  with  the  greater  velocity."  To  attain  this 
desideratum,  then,  it  is  necessary  not  to  have  the  height  from  the 
K^^r*V>  *^  'hi>  -m^pr  ,:  1p  .r  .v,^  n.oT.*ol.free  too  great.     A  propoi> 
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tion  which  has  been  strongly  recommended  is,  that  the  height 
should  be  one-third  of  the  whole  height  of  the  room  from  the  floor- 
line  to  the  ceiling.  A  good  method  of  causing  the  air  entering 
the  chimney  to  pass  near  the  fire  is  to  make  the  back  of  the  grate 
circular,  and  gradually  to  lessen  its  diameter  upwards,  making  the 
sides  in  like  manner  curve  inwards  till  they  nearly  meet,  leavmg  a 
circular  aperture  which  would  form  the  throat  of  the  flue.  Or  the 
plan  given  in  figs.  60  and  61  may  be  adopted,  of  making  the 
chimney  bearer  and  entrance  to  the  flue  in  one  piece  of  cast-iron. 
As  a  general  rule,  it  may  be  stated  that  the  less  cold  air  is  allowed 
to  go  up  the  chimney,  the  better  will  be  the  draught.  In  stoves 
and  furnaces,  all  the  air  is  forced  to  pass  through  the  burning  fuel, 
where  it  is  sure  to  be  greatly  heated;  and  the  nearer  we  can  bring 
our  fireplaces  to  this  standard,  the  more  efficient  and  economicfd 
they  will  be.  Of  course  there  are  obstructions  to  this  being  effi- 
ciently carried  out,  the  chief  being  the  general  favour  in  which  a 
cheerful  open  fireplace  is  held.  ^Nevertheless  we  may,  by  a  judi- 
cious investigation  of  principles,  bring  the  open  fireplace,  with  its 
eocposed  orifice  of  chimney ^  to  a  considerable  degree  of  perfection. 

vVe  are  now  prepared  to  enter  briefly  into  the  consideration  of 
the  size  of  the  chimney  flue.  That  the  dimensions  of  these  have 
been  fixed  upon  by  no  particular  rules,  but  have  been  dependent 
upon  what  the  practitioner  might  consider  right,  or  deduced  from 
experience  generally  extremely  fallacious,  an  examination  of 
any  given  number  of  flues  would  easily  demonstrate.  One  opinion 
is,  that  flues  cannot  be  made  too  large ;  they  are  consequently 
constructed  of  dimensions  sufficient  to  serve  for  the  chimney  of  a 
SO-horse  power  steam-engine.  This  is  no  exaggeration.  Karely, 
indeed,  are  they  made  small  enough  to  serve  effectually  as  good 
drawing  flues.  For  kitchen  fires  a  good  size  in  middle-class  houses 
would  be  from  9  to  12  inches  in  diameter ;  while  for  sitting-rooms 
7  to  9  would  be  ample.  We  are  quite  aware  that  such  is  the 
effect  of  prejudice  and  long-continued  system,  that  these  dimen- 
sions will  be  looked  upon  by  many  as  absurdly  small ;  but  in  this 
respect  we  hope  that  true  theory  as  well  as  good  practice  will  bear 
us  out.  We  have  heard  of  one  who  gave  it  as  his  opinion  that  he 
never  could  make  his  kitchen  chimney  too  laree,  even  if  he  went 
to  the  extent  of  18  by  18  inches.  Now,  if  this  is  a  proper 
size,  the  engineers  of  our  factories  must  err  grievously  as  to  the 
dimensions  of  the  chimneys  they  employ.  What  are  the  facts  ? 
It  is  notorious  that  steam-engine  and  factory  chimneys  have  always 
good  draught ;  such  a  thing  as  a  smoky  engine  chimney — that  is, 
smoky  in  the  sense  we  take  the  phrase  as  applied  to  apartments — 
is  never  heard  of;  and  yet,  as  before  mentioned,  in  every  case 
nearly,  the  smoke  is  led  round  and  round  in  a  horizontal  direction 
before  it  is  admitted  to  the  vertical  flue,  thus  incurring  chances  of 
bad  draught  never  met  with  in  common  fireplaces.      A  flue  20 
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inches  square,  and  80  feet  high,  will  take  away  the  smoke  from  the 
furnace  of  an  engine  consuming  a  quantity  of  fuel  equal  to 
300  lb.  an  hour.  Now  it  certainly  seems  out  of  all  proportion  to 
give  the  dimensions  of  18  inches  square  to  a  kitchen  flue,  the  fire 
of  which  will  not  consume  a  like  quantity  of  fuel  in  less  than 
twenty-four,  probably  thirty-six  hours.  A  stove,  amply  sufficient 
to  heat  a  large  apartment,  and  consuming  a  considerable  quantity 
of  fuel  eveiT  day.  is  supplied  with  a  small  tube  to  act  as  a  chimney, 
and  it  perrorms  its  functions  as  such  admirably.  How  is  it  that 
it  does  so  ?  Simply  because  the  fuel  is  consumed  under  circum- 
stances highly  favourable  to  its  economic  combustion.  And  so  in 
like  manner  could  we  have  common  fireplaces  heating  rooms  very 
economically,  if  we  would  only  attend  to  the  true  principles  which 
govern  economic  combustion  when  applied  to  ordinary  heating 
purposes.  As  a  guide  which  may  be  followed  with  safety  in  ascer- 
taining the  dimensions  of  a  flue  in  cases  where  the  height  is  known, 
we  give  Mr  Tredgold's  rule:  it  is  based  updn  accurate  experiments, 
and  has  special  reference  to  the  size  of  grate,  height  of  chimney, 
and  quantity  of  fuel  consumed  in  a  given  time.     In  fixing  the  pro- 

f>ortion,  Mr  Tredgold  observed,  that  "  for  each  three  inches  in 
ength  of  a  grate  of  the  usual  proportions,  we  may  estimate  1  lb. 
of  coal  per  hour  at  an  average,  but  that  it  affords  about  double  the 
quantity  of  smoke  at  first;  and  the  effective  excess  of  temperature 
in  the  chimney  is  about  1 6°  when  this  quantity  of  fiiel  is  necessary : 
consequently  it  appears  that  the  area  of  the  section  of  the  chimney 
must  be  sufficient  for  Vs"  cubic  feet  of  smoke  to  escape  in  an  hour 
for  each  inch  in  length  pf  grate."  The  following  is  the  rule  de- 
duced from  this  :-^Let  seventeen  times  the  length  of  the  grate  in 
inches  be  divided  by  the  square  root  of  the  height  of  the  chimney 
in  feet,  and  the  quotient  is  the  area  for  the  aperture  in  inches. 
To  the  size  thus  found  one-fourth  may  be  added,  which  will  bring  the 
dimensions  to  somewhat  like  the  exact  size.  A  fireplace  12  inches 
long,  with  a  chimney  25  feet  high,  having  a  diameter  of  6^  inches, 
will  be  found  to  answer. 

In  building  chimneys,  it  ought  to  be  an  essential  requisite  In 
construction  that  no  timber  be  allowed  to  be  near  them.  As  to  the 
absurdity — often,  by  the  way,  practised — of  passing  beams  through 
them,  we  hope  there  is  no  need  to  dilate  further  upon.  Circular 
"earthenware  tubes,  when  used  as  flues,  possess  this  advantage, 
^^i  no  wood  can  be  passed  through  them ;  and  luckily  they  are 
— '^e  thick  enough  to  prevent  the  communication  of  heat  of  a  dan- 
^ci'oas  temperature  to  surrounding  materials,  even  should  those 
le  of  wood.  All  chimney  flues  should  be  carried  up  to  the  same 
'^''ight  above  the  roof:  if  not  so,  the  tall  ones  would  overpower 
ae  short.  Every  flue  should  be  independent — that  is,  it  should  not 
ntpnr  inicatc  with  another  before  issuing  to  the  external  air.   Such 
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smoky  chimneys.      Thus  in  fig.  58,  the  flue  of  one  fireplace  a, 
instead  of  bein^  continued  upwards  to  the  roof.  Fig.  58. 

as  in  the  dotted  lines  above,  is  deflected  at  c, 
and  joins  the  flue  d^  the  smoke  fi-om  both  flues 
arising  at  e.  This  plan  involves  some  contra- 
dictions which  may  be  worthy  of  notice,  as  evi- 
dencing the  hap-hazard  methods  carried  out, 
when  unaided  by  theory  and  sound  reasoning. 
If  the  chimney  d  is  well  adapted  in  point  of 
size  to  carry  off  its  own  smoke,  it  is  very  evi- 
dent that  when  the  smoke  of  a  is  added  to  it, 
there  will  be  a  deficiency  of  flue-room  In  d  at  its 
upper  part.  When  the  flue  a  is  not  in  use,  the 
flue  d  will  be  too  large  for  the  smoke  from  its  fireplace.  More- 
over, the  cold  air  entering  from  a  will  lessen  the  ascensional  force 
of  that  fi'om  d;  and  it  will  be  so  reduced  that  smoke  may  enter 
the  apartment  at  d — at  least,  it  will  have  less  power  to  resist  the 
force  of  any  current  blowing  down.  Again,  it  is  to  be  noted  that, 
by  making  a  enter  d  at  c,  so  much  of  the  effective  length  of  d  will 
be  subtracted,  as  the  length  in  this  case  will  only  date  fi'om  the 
foot  of  the  chimney  up  to  the  point  of  junction  of  the  two  at  c. 
Again,  when  there  is  a  fire  in  a  and  none  in  d^  a  down  current| 
from  many  causes,  may  be  established  in  dy  and  smoke  will  be 
conveyed  from  a  to  the  apartment  of  d.  A  very  strong  fire  in 
<2,  not  properly  supplied  with  air  below,  would  draw  its  supply 
down  the  chimney ;  and  if  a  weak  fire  happened  to  be  in  a,  the 
probability  is.  that  its  smoke,  entering  d  at  c,  instead  of  passing 
out  at  e,  would  be  drawn  down  to  the  fire  at  the  foot  of  d. 

At  the  foot  of  every  chimney,  in  every  apartment,  a  valve 
should  be  placed  just  above  the  throat  or  opening  of  the  flue :  this 
is  exceedingly  useful,  not  only  in  regulating  the  draught  and  the 
consequent  rule  of  combustion  of  the  fuel  in  the  grate,  but  when 
the  fire  is  not  in  use,  by  shutting  it  close  down,  all  "  back  smoke" — 
that  is,  smoke  from  other  chimneys  brought  down  by  adverse  cur- 
rents— ^will  be  prevented  from  entering  the  apartment.  These 
valves  may  be  made  in  a  variety  of  ways  :  the 
common  flap  of  the  register  erate  will  do  well, 
if  carefully  made  and  adjusted  ;  or  the  damper- 
valve,  which  slides  in  a  frame,  may  be  used. 
The  form  shown  in  fig.  59  may  be  easily 
constructed.  Let  a  a  be  the  circular  aperture 
of  the  chimney  flue ;  a  projecting  ledge  goes 
round  this  on  the  upper  side ;  at  the  two  ends 
of  its  diameter,  coinciding  with  a  line  drawn 
at  right  angles  '  to  the  line  of  the  chimney 
bar,  or  breast,  two  small  apertures  are  made ; 
the  spindle  of  the  valve  b  b  works  in  these ; 
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the  spindle  m  is  continued  outwards,  and  passed  through  an 
aperture  in  the  mantel-piece,  and  provided  with  a  small  button  c, 
bj  which  the  valve  is  turned!  A  half  turn  of  this  will  open 
the  valve  fully.  In  order  to  know  the  amount  of  opening,  the 
button  should  have  two  projecting  studs,  as  at  e  e:  when  these 
are  vertical,  or  at  right  angles  with  the  floor,  the  valve  is  shut ; 
when  horizontal,  as  at  /,  it  is  open.  The  valve  is  thus  easily 
adjusted  to  any  de^ee  of  opening.  The  chimney-bar  and  valve 
opening  may  be  advantageously  made  in  one  of  cast-iron,  as  in 
fi^.  60  and  61,  where  fig.  60  is  an  elevation,  and  fig.  61  a  plan. 
The  brickwork  of  the  flue  rests  on  a  a.  Fig.  eo. 

which  serves  as  a  chimney-bearer,  thus  / — — 

obviating  all  necessity  for  using  the 
dangerous  material  wood  for  this  pur- 
pose.    The  hood  or  stopper  b  b  tapers  «= 
gradually  upwards  to  tne  size  designed  for  that  of  the  flue.     The 
upper  part  of  b  forms  the  throat  of  the  chim-  Fig,  61. 

ney ;  if  the  flue  is  made  of  circular  tubes, 
they  rest  on  the  upper  edge  of  J.  The  valve 
is  shown  at  d.  and  in  ng.  61  it  is  shown 
open.  A  modification  of  this  plan  of  mak- 
ing the  chimney-hopper  and  bar  in  one  of 
cast-iron  has  been  recently  registered.  In 
this,  however,  the  opening  forming  the 
throat  of  the  flue  is  left  square,  and  of  the 
usual  orthodox  size  of  14  inches  by  9  inches 
— a  size  of  flue  which,  from  its  almost  uni- 
versal adoption  by  builders,  seems  to  be  held 
of  vital  importance  to  their  eflicient  working.  We  should  have  been 
^lad  to  see  the  registree  of  this  otherwise  important  improvement 
m  chimney  construction  endeavouring  to  aid  parties  m  leaving 
the  beaten  path,  and  in  introducing  that  whicn  would  be  a  real 
benefit  in  construction,  namely,  circular  apertures,  and  a  variety 
of  sizes,  so  as  to  suit  different  dimensions  of  flues — not  merely 
issuing  one  size  to  suit  every  case,  an  empirical  practice  much 
resembling  that  of  quack-medicine  vendors,  who  promise  to  cure 
every  disease  by  using  only  one  remedy. 

^  While  arranging  and  planning  structures,  however  simple,  it 
should  always  be  borne  in  mind  that  the  chimney  flue  possesses 
certain  advantages  as  a  ventilator  which  ought  not  to  be  over- 
looked. We  do  not  here  allude  to  the  practice  of  making  open- 
ings through  walls  communicating  with  the  interior  of  the  flues, 
and  thus  causing  the  vitiated  air  to  be  carried  off  along  with  the 
smoke,  thus  necessitating  the  use  of  valves  and  other  contrivances; 
but  would  more  particularly  call  attention  to  the  plan,  now  so 
much  advocated,  of  making  separate  flues  alongside  or  in  juxta- 
position with  chimneys,  in  oraer  to  form  ventilators.    Thus  t^e 


Fig.  63. 
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beat  of  the  cbimnej  is  communicated  to  the  air  in  the  flue  near  it ; 
and  if  the  air  in  the  room  is  admitted  '        Fig.  62. 

to  this  smaller  flue,  the  upward  cur-  . 
rent  created  will  cany  off  the  vitiated  [ 
air  from  the  apartment ;  that  is,  if  the  I 
communications  required  are  made  in  a  ^ 
proper  place  and  way.  Thus,  in  fig.  62,  i 
if  a  a  IS  a  chimney  flue,  and  b  b  a.1 
smaller  one  alongside  of  it,  divided  f 
by  a  partition  of  brick  or  stone,  the  . 
heat  of  the  smoke  in  the  chimney  a  a  \ 
will  be  communicated  through  the  par-  I 
tition  to  the  air  in  b  b,  and  an  upward  ^ 
current  therein  will  be  jtroduced.  Now,  suppose  a  a,  fig.  63,  to 
be  the  cornice  at  the  ceiling  of  a 
room,  b  b  the  chinmey-breast,  the 
dotted  lines  representing  the  course 
of  the  chimney  flue  and  that  of  the 
ventilator,  the  latter  beginning  ^ 
somewhere  about  d,  a  short  distance 
beneath  the  cornice  a  a.  Now,  if  an 
aperture  is  made  at  e,  communi- 
cating with  the  interior  of  the  ven- 
tilating flue,  the  upward  current 
therein  will  withdraw  the  vitiated 
air  from  the  room  through  the  apei^ 
ture  e,  which  may  be  covered  with  an  ornamental  grating,  as  in 
fig.   64-     This  is  a  very  simple  and  pj,_  sj. 

emcacious  method     of    withdrawing  »     .-■     -^—        =J^ 

vitiated   air  from   apartments;   it  is    l-^t^-^^- 1^®^ 
constantly  in  action,  and,  from  having  jr___  "'  ~^ 

DO  movable  parts  about  it,  it  is  never 
likely  to  be  disused  through  getting 
out  of  repMT,     There  are  numerous  \.     .   ^  , 

way»  of  carrying  out  this  principle.  In  -^^ 

figs.  65,  66,  we  give  a  "  registered" 
form  which  has  been  much  introduced 
recently — the  large  flue  is  the  chimney,  the  small 
one  the  ventilator.     With  this  construction  the  ven- 
tilatine  flue  can  be  placed  nearest  the  room,  or  out- 
side of  the  chimney-breast,  as  in  fig.  66,  thus  en- 
abling the  aperture  for  admitting  the  vitiated  air  to 
be  made  in  the  centre  of  the  chimney-breast,  which  I 
would  look  better  than  if  placed  at  one  side,  as  at  e,  | 
fig.  63.     From  the  square  outline  of  this  frame  of  ' — 
double  tube,  the  flues  from  a  good  number  of  apartments  may  be 
joined  and  run  up  in  one  centru  stack.  "  In  a  dwelling  three  stories 
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high,  for  instance,  consiBting  of  six 
3  each,  the  whole  of  the  six 


rooms,  or  two  dwellings  of  three 


Fig.  67. 


chimDey-tubes  and  ventilating 
fluesmaybecarriedupinone  tuhu- 
lar  Btalk ;  the  tubes,  aa  they  pro- 
ceeded upwards,  would  be  firmly 
tied  together,  aud  secured  by  the 
floors,  and  at  the  top,  outside  the 
building,  might  be  held  together  by  an  iron  hoop  concealed  by  an 
ornamental  moulding.  In  the  two  lower  stories,  tbe  egress  open- 
ings would  not  be  in  tbe  centres  of  their  respective  chimney- 
breasts  ;  but  as  they  would  require  a  valve,  or  sliding-plate,  with 
a  frame  of  iron  or  brass,  another  and  similar  frame  might  be  fixed 
at  an  equal  distance  on  the  other  side  of  the  centre  line.  The 
hollow  space  that  would  be  left  under  the  elbows  should  be  filled 
in  with  brickwork,  and  tbe  front  and  sides  of  ibe  whole  mass 
plastered,  which  completes  the  chimney-breaat  all  the  way  up." 
By  the  use  of  these  double  tubes  much 
brickwork  in  tbe  chimney-breasts  is 
saved ;  and  where  tbia  is  of  importance, 
as  in  brick  buildings,  tbe  projection  being  t 
less,  a  little  extra  space  is  added  to  tbe  [ 
room.  Where  single  chimney  fluea  are 
run  up  separately,  double  tubes  of  an 
elliptical  form,  as  in  fig.  67,  might  be 
nsed.  The  chimney  flue  would  thus  be  completely  circular,  the 
shape  of  the  ventilating  flue  would  be  slightly  Fig.  68. 

irregular,  but  in  nowise  calculated  to  retard  ■- 
the  ascent  of  the  vitiated  air :  a  is  the  chim- 
ney, b  the  ventilating  shaft ;  they  should 
be  made  in  abort  lengths,  those  pieces  which 
were  designed  to  have  the  aperture  of  commu- 
nication made  in  them  being  provided  with 
apertures,  or  short  lengths  of  pipes  projecting 
from  their  surface,  as  in  fig.  68  :  a  plain  earuienware  tube  might 


be  attached  to  this,  and  communicate  at 

once  with  tbe  room. 

We  here  notice  a  method  of  using 
larthenware   tubes   for   chimney  flues 

^n  conjunction  with  those  for  ven- 
jlattng,  which  possesses  some  novelh^ : 
t  has  been  recently  introduced  by  Mr 
Vigginton,architcct,of Derby.  Bythe 
•1  of  fig.  69  we  hope  to  make  the 
—  *»  clearly  understood :  it  is  in  every 
,mj  northy  of  "otice;  it  is,  however, 

.  ^^^•   nnrt'-iulorl-      tn"li''"Me   u    r-'^tr^ 
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of  houses  or  apartments,  one  central  flue  serving  as  a  chimney  for 
leading  off  the  smoke  from  various  minor  chimneys  communicating 
with  it,  just  as  the  large  chimney  in  a  factory  serves  to  lead  off 
the  smoke  from  a  number  of  furnaces  and  fires.  ^^  The  main  funnel 
or  smoke-flue  n,  tig  69,  is  formed  of  earthenware  tubes.  The  tubes 
composing  this,  instead  of  being  bedded  or  built  close  up  to  the 
brickwork,  is  placed  in  the  centre  of  a  shaft  formed  in  the  brick- 
work, which  IS  of  size  sufiicient  to  allow  a  space  of  2^  inches 
round  the  inner  tube,  as  at  1 1.  The  inner  tube  is  kept  in  its 
position  by  a  header  in  the  brickwork  at  every  2  feet  in  height. 
A  better  way  would  be  to  have  projecting  snugs  to  each  of 
the  tubes,  about  3  inches  broad,  1|  inches  thick,  and  of  length 
sufiicient,  when  built  in  the  shaft  I  Z,  to  allow  of  the  space  of  2^ 
inches  round,  by  which  means  the  inner  tube  would  be  well  sup- 
ported. Access  from  the  various  fireplaces  is  had  to  the  interior 
of  the  inner  smoke-fiue  by  apertures  marked  m  «i,  which  may 
be  made  of  earthenware  tubes ;  the  communication  between  the 
rooms  to  be  ventilated  and  the  ventilating  shaft  II  is  made  by 
means  of  the  ventiducts  o  o.  The  main  flue  n,  as  in  section  n  n^ 
fig.  70,  should  be  bent  at  the  base,  and  Fig.  70. 

inclined  to  the  exterior  of  the  building, 
having  a  valve  at  the  lower  extremity, 
closed  externally  by  an  air-tight  lid  or 
door.  This  would  render  it  easy  of 
cleaning  and  withdrawing  the  soot. 
Branch  flues  from  the  firenlaces,  of  a 
much  smaller  diameter,  should  communi- 
cate with  the  main  flue  through  the 
walls,  which  would  be  found,  from  the 
smallness  of  the  throat,  as  it  were,  efiica- 
cious  in  carrying  off  the  smoke,  and  easy 
of  sweeping  by  a  small  brush,  throwing 
the  soot  from  the  room,  obviating  thereby  the  disagreeableness  of 
carrying  the  soot  through  the  room,  and  its  consequent  disarrange- 
ment. The  top  of  the  main  shaft  should  be  secured  by  a  cowl  or 
louvre-constructed  head  to  keep  out  the  weather,  and  break  the 
force  of  the  wind,  as  well  as  to  preserve  the  entire  heat  of  the 
funnel  from  flying  off.  The  heat  imparted  to  the  main  shaft  by 
the  smoke  of  each  fireplace  would  be  very  great,  and  would  again 
impart  itself  to  the  air-chamber  between  the  brickwork  and  tube, 
rendering  the  air  sufficiently  light  to  create  a  current  strong 
enough  for  its  purpose  of  ventiduct.  By  this  arrangement  it  would 
not  be  possible  for  any  stoppage  to  take  place,  but,  on  the  contrary, 
insure  a  perfect  action,  not  dependent  upon  wind  or  weather,  or 
upon  the  care  for  one  moment  of  the  occupants,  thus  possessing  a 
peculiar  interest  in  its  adaptation  to  the  houses  of  tne  working 
classes,  where  neglect  of  good  appliances  are,  through  ignorance 
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or  carelessness,  of  general  occurrence."  For  these  particulars  of 
this  method  of  using  earthenware  tubes  in  conjunction  with  venti- 
lating shafts,  we  are  indebted  to  an  article  in  the  Artizan  by 
Mr  Wigginton. 

Each  grate  or  fireplace  should  have  a  supply  of  air  independent 
of  that  which  may  be  obtained  from  casual  means,  as  through  the 
chinks  of  doors  and  windows.    This  independent  supply  is  a  matter 
of  the  greatest  importance  :  without  this  being  attended  to,  the 
chimney,  however  well  constructed,  will  in  all  probability  smoke ; 
and  most  certainly  this  will  be  the  case  if  the  doors  and  windows 
happen  to  fit  tightly.    Again,  by  adopting  this  precaution  of  giving 
each  fireplace  an  independent  supply,  all  cross  currents  and  un- 
pleasant draughts  are  avoided.     A  cold-air  flue,  made  of  earthen- 
ware tubes,  grated  at  the  outside,  to  prevent  the  entrance  of  extra- 
neous matter,  should  be  provided  to  every  room,  running  along 
under  the  flooring :  this  flue,  shortly  before  approaching  the  fire- 
place, should  branch  off  in  two  directions — one  leading  to  the  heat- 
ing air-chamber  behind  the  grating,  as  in  Figs.  50,  51,  53,  an^ 
54,  the  other  to  the  front  of  tne  grate.     The  air  from  this  latter 
branch  should  find  access  to  the  bars  through  an  aperture  made  in 
the  hearth ;  or,  what  would  be  better,  in  the  side-jambs  of  the  fire- 
place, a  little  above  the  level  of  the  hearth.     If  the  former  plan 
were  adopted,  some  method  would  be  required  to  prevent  the  ashes, 
&c.,  falling  down  through  the  apertures  in  the  hearth  to  the  cold- 
air  flue  beneath  ;  they  might  be  covered  with  the  fender,  and  this 
provided  with  a  few  sloping  apertures,  to  allow  the  air  to  gain 
access  from  beneath.     Ajiother,  and  we  think  a  better  plan,  might 
be  adopted  thus :   To  insure  good  combustion  of  the  fuel  in  the 
grate,  the  air  should  be  made  to  pass  from  beneath,  entering 
through  the  bottom  bars  to  the  fuel ;  to  do  which  effectually,  the 
cold  air  from  the  flue  should  be  allowed  to  gain  access  tIu*ough 
apertures  in  the  hearth  immediately  beneath  the  bottom  bars :  to 
prevent  the  ashes  falling  down  the  holes,  a  fiat  iron  receptacle 
should  be  placed  beneath  the  bars ;  this  should  have  a  double  bot- 
tom, the  upper  or  false  one  being  made  in  a  form  to  catch  the  fall- 
ing ashes  and  cinders,  so  that  they  could  be  easily  removed ;  the 
lower  bottom  should  be  perforated,  thus  allowing  the  air  from  the 
flue  beneath  to  pass  up  into  the  space  between  the  upper  and  under 
bottoms ;  this  space  should  be  some  half-inch  thick,  the  sides  being 
T)unched  full  of  small  apertures :  thus  the  air  would  find  access 
hrough  these  to  the  fire  above ;  but,  from  their  position,  the  ashes 
*ould  not  possibly  fall  through  them.     In  all  cases,  as,  with  the 
«vmo8t  care,  ashes,  &c.,  will  gain  access  to  the  cold-air  flue  through 
hr  -ipertures  in  the  hearth,  it  will  be  advisable  to  allow  the  air  to 
,M,d  through  an  iron  grating,  which  should  be  hinged  at  one  side,  or 
""asilv  removable  altogether ;  and  the  ashes,  &c.,  gaining  access  to 
!>/  *fne  -^  >nld  tliR  Ka  AoaiK  •omr-'<wi  Av^pr  i;ime  to  tux?'^  as  required* 
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The  height  of  the  chimney  will  depend  altogether  upon  local 
circumstances ;  in  which  point  it  is  perhaps  only  necessary  to  state 
very  generally,  that  the  higher  —  other  circumstances  being 
favourable  —  the  chimney  is,  the  better  will  its  draught  be. 
There  is  doubtless  a  limit  to  this,  but  in  ordinary  cases  of 
house  construction,  it  is  very  unlikely  that  this  limit  will  be 
reached.  K  a  chimney  is  carefully  made  as  recommended, 
and  the  draught  is  found  deficient,  the  effective  length  of 
the  flue  may  be  increased  by  adding  a  few  feet  to  it  externally, 
and  this  may  be  done  by  running  up  a  few  lengths  of  tube  or 
a  pipe  of  iron  properly  secured.  We  should  recommend  earthen- 
ware  to  be  aaopted  for  this  purpose,  as,  the  conducting  power 
being  slow,  the  heat  of  the  smoKC  will  be  retained  for  a  longer 
time  than  if  iron  or  other  quick-conducting  material  was  used ; 
and  this  point,  as  our  readers  know,  is  of  some  importance.  The 
form  of  the  chimney-pot — with  which  the  exit  aperture  of  all 
chimney  flues  should  be  finished — is  of  some  importance.  Its 
shape  and  ornament  is  generally  left  to  the  taste  of  the  owner, 
or  to  be  dictated  by  the  prevailing  style  of  ornamentation 
observed  in  the  house ;  but  it  is  well  to  note  here,  that  the  mere 
^^form  of  the  chimney-pot  has  also  an  influence  on  the  free 
passage  of  the  smoke.  Many  of  these  fancy  chimney-pots,  orna- 
mented singly  or  clustered  together,  will  cause  the  chimneys  to 
smoke  in  strong  winds,  the  ornaments  serving  as  points  of 
resistance  to  the  wind,  after  reflecting  it  down  the  chimney.'' 
As  a  general  rule,  it  may  be  stated  that  single  pots,  having  me 
spaces  between  them,  are  better  than  large  stalks  having  broad 
surfaces  —  the  wind,  in  blowing  over  this  surface  with  great 
velocity  in  high  winds,  pressing  the  smoke  down.  We  should 
recommend  the  top  edges  of  all  pots,  of  whatever  form,  to  be 
made  angularly,  sloping  upwards  from  the  outer  edge,  which  will 
deflect  the  passing  wind  upwards,  and  assist  the  upward  current 
of  the  smoke. 

As  to  the  subject  of  the  cure  of  smoky  chimneys,  we  beg  to 
refer  the  reader  to  pages  48  to  51  of  this  Journal  for  July  1^9, 
where  he  will  find  some  remarks  on  this — to  many  a  sufferer  by 
the  nuisance — very  interesting  subject;  and  also  to  our  work 
on  "  Practical  Ventilation,"  where  the  matter  is  more  fully 
treated  of — our  remarks  in  the  present  papers  being  more  particu- 
larly applicable  to  contemplated  structures,  and  the  details  of 
their  arrangement  and  construction,  rather  than  to  the  noticing 
of  plans  for  the  improvement  or  amendment  of  those  which  are 
already  built.  We  may,  however,  state,  that  if  the  plans  we 
have  recommended  for  the  construction  of  fireplaces  and  chimneys 
be  carried  out  in  their  entirety,  there  is  little  chance  of  the 
apartments  being  visited  with  the  smoke  from  the  burning  fiiel — 
taking  care,  however,  that  the  following  exceptional  cases  are 
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Fig.  71. 


Fig  72. 


duly  provided  against: — If  a  low  cottage  is  built  against  an 
existing  building  of  superior  altitude,  then,  in  certain  winds,  the 
smoke  will  be  forced  down  the  cottage  chimney  by  the  wind 
beating  against  the  high  house,  and  being  deflected  downwards. 
The  only  sure  remedy  in  this  case  is  to  carry  the  chimney  of 
the  cottage  to  the  same  height  as  the  chimneys  of  the  house, 
or  the  blow-down  may  in  some  measure  be  prevented  by  adding 
a  "  wind  guard  " — hereafter  noticed — to  the  top  of  the  cottage 
chimney.  In  like  manner,  where  a  servant's  or  other  bedroom 
is  constructed  behind  a  dwellin&;-house,  and  of  low  altitude  as 
compared  to  that  of  the  house,  m  certain  winds  the  chimney  of 
the  bedroom  will  smoke.  The  cure  in  this  case  is  the  same  as  above 
noticed.  Again,  a  house  built  at  the  foot  of  an 
overhanging  or  steep  hill  will  in  certain  winds 
have  smoky  chimneys.  A  form  of  wind  guard, 
which  will  be  found  useful  in  such  cases, 
is  shown  by  a  and  rf,  in  fig.  71.  The  part  at 
c  c,  in  fig.  71,  shows  the  angular  form  which 
assists  in  the  upward  deflection  of  the  passing 
wind,  and  which,  in  a  former  and  recent  para- 
graph, we  have  recommended  as  the  shape  of 
the  upper  edge  of  all  chimney-pots.  Fig,  72 
is  a  ventilator  in  which  the  upward  current 
in  the  chimney  flue  maintains  a  continual 
flow  of  air  from  the  apartment  through  the 
holes  c.  If  a  blow-down  is  caused,  the  smoke 
passing  along  the  tube  b  is  thrown  against 
the  solid  part  of  the  plate  d.  Unless  the  blow- 
down  is  of  very  long  continuance,  the  smoke 
is  driven  back  into  the  chimney  by  the  cur- 
rent through  the  apertures  c.  This  venti- 
lator is  placed  in  a  hole  of  the  wall,  f  f^ 
and  a  h  forms  the  cover  to  it  While 
on  this  point,  we  may  notice,  in  conclusion, 
that  "  whatever  in  any  measure  disturbs  the 
free  motion  of  the  air  is  in  danger  of  pro- 
ducing sudden  gusts,  which  may  occasion 
c^moke.  Therefore,  whoever  builds  in  a  situa- 
ion  that  is  not  altogether  free,  may  lay  his 
-^,count  for  having  some  sudden  gusts  of 
*moke,  unless  the  chimney-tops  be  so  formed 
*.s  to  obviate  such  a  result.  There  are  some  situations  so  much 
exposed  to  sudden  gusts  of  wind,  which  is  sometimes  whirled 
.dnd,  sometimes  beaten  suddenly  downwards,  or  as  suddenly 
»*.rried  up  again,  that  it  is  difficult  to  guard  against  every  danger. 
1  sv^y   -"'tuations,  chimney-tops  close  above;  but  having  side- 
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though  coming  out  from  the  chimney-top  at  right  angles,  would 
be  proof  agaiust  any  wind  whatever." 

In  concluding  our  remarks  in  this  department  of  our  papers,  we 
may  be  expected  to  say  something  as  to  the  different  forms  and 
kinds  of  grates,  Which  are  offered  to  intending  purchasers  in  an 
endless  variety.  On  this  point  we  beg  to  quote  some  remarks  we 
have  given  elsewhere  on  this  subject :  "  To  give  a  list  of  the 
names  of  the  various  grates  which  have  been  introduced  from  time 
to  time,  and. to  point  out  their  peculiarities,  would  occupy  more 
space  than  their  mtrinsic  merits  aeserve.  Numerous  as  have  been 
their  forms,  the  principle  has  been  very  nearly  the  same  in  all  of 
them ;  the  alterations,  or  alleged  improvements,  consisting  more 
in  the  manner  in  which  the  fuel  was  consumed  or  applied,  than  in 
the  alteration  or  improvement  of  the  heating  surfaces.  There 
have  been,  nevertheless,  a  few  arrangements  by  which  the  radia« 
tion  of  the  heat  into  the  room  has  been  materially  assisted  by  the 
admirable  arrangement  of  the  parts ;  and  those  of  Sylvester  and 
Joyce  deserve  especial  notice ;  for  as  radiant  heat  is  assuredly  tlie 
most  healthy  and  agreeable,  any  plan  by  which  the  radiation  from  a 
common  fireplace  can  be  increased  must  be  a  boon  of  some  value 
to  the  community.  To  these  may  be  added  Cundy's  patent  fire- 
place, as  a  grate  which  is  very  effective  in  this  respect,  from  the 
excellent  arrangement  of  the  heating  surfaces ;  Mr  Cundy  having 
wisely  discardea  all  cast-iron  and  iron  as  generally  used,  save  for 
the  external  ornamentation,  he  allows,  in  place  of  which,  the  flame 
and  heated  air  to  pass  over,  and  in  contact  with,  masses  of  Stour- 
bridge clay,  a  material  which  rarely  attains  a  heat  sufficient  to 
bum  the  fresh  air  suffered  to  come  in  contact  with  it.  The  fresh 
air  to  be  heated  passes  along  a  flue  or  flues  connected  with  the 
external  air,  into  the  hot-air  chambers  formed  by  the  clay,  and 
afterwards  into  the  apartment.  By  an  excellent  arrangement  of 
the  clay  surfaces,  theu*  frill  heating  effect  can  be  obtained  in  the 
manner  of  a  well-arranged  stove,  yet  the  cheerfulness  of  the  open 
fireplace  is  still  retained.  The  fresh  air  gaining  admittance  from 
the  exterior  to  the  place  beneath  the  fire-bars,  the  ftiel  is  so  well 
supplied  with  the  air  necessary  for  combustion,  that,  with  a  well- 
constructed  chimney,  no  fear  of  smoke  entering  the  room  need  be 
apprehended.  Upon  the  whole,  this  stove,  or  fireplace,  appears 
to  rank  as  the  most  efficient,  and  certainly  the  most  economical, 
yet  introduced."  One  sentence  more  upon  this  part  of  our  sub- 
ject :  all  grates  should  be  permanent  fixtures ;  a  grate  well  fixed 
up,  with  reference  to  a  certain  size  of  fireplace,  should  remain : 
we  cannot  sufficiently  condemn  the  practice  of  pulling  them  down 
on  every  change  of  tenant;  they  should  be  the  landlord's  property, 
as  is  the  case  throughout  England ;  the  practice  of  removmg  them, 
obtained  generally  in  Scotland,  is  inducive  of  expense  and  danger, 
which  it  is  quite  at  variance  with  a  good  system  needlessly  to  incur. 
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Characteristics  of  the  year  1851.  By  Mr  TowERS. — ^Indepen- 
dently of  the  general  objects  of  these  yearly  articles,  I  now  avow 
that  it  appears  desirable  to  devote  particular  attcoition  to  the 
meteoric  phenomena  which  precede,  accompany,  and  immediately 
follow  the  periods  of  the  two  equinoxes ;  that  is,  about  the  20th  or 
21st  of  March,  and  the  22d,  23d,  or  24th  of  September,  in  every 
year,  when  the  two  great  circles  (the  ecliptic  and  equinoctial) 
mtersect  each  other.  It  is  possible  that,  by  strict  attention,  we 
may  be  able  to  ascertain  whether  something  like  a  trustworthy 
indication  of  the  weather  which  is  likely  to  prevail  during  the 
major  part  of  the  intervening  months  may  thus  be  obtained. 
Experience  during  an  extended  course  of  years  has  tended  to 
justify  a  theory  which  assumes,  as  a  type  of  the  future,  the  weathw 
that  predominates  during  the  week  of  which  the  equinoctial  day 
forms  the  centre.  But  there  are  many  observant  persons  who 
doubt,  and  others  who  entirely  repudiate,  the  theory.  Hence,  and 
in  order  to  obviate  anything  which  may  assume  the  appearance  of 
superstition,  I  would  invite  a  most  rigid  investigation  by  those 
who  register  meteorological  data. 

January  came  in  with  a  medium  pressure  of  the  atmosphere,  (29 
in.  72  cts.,)  declining  several  cents  on  the  average,  till  the  ninth 
evening.  The  mercury  then  rose  above  30  inches,  and  may  be 
rated  at  about  that  height  to  the  20th,  after  which  date  much 
fluctuation  was  observed,  the  month  terminating  with  the  mark  at 
29.20  in.  The  temperature  of  the  entire  month  was  mild  in  East 
Surrey.  The  lowest  average  of  the  five  first  nights  my  table 
rates  at  45°.6  in. ;  the  highest  of  the  days,  48^6  in.  The  coolest, 
and  indeed  the  only  period  when  any  frost  was  noted,  includes 
the  23d-25th  mornings,  when  32°,  30",  and  30^^  were  read  off.  I 
therefore  shall  no  farther  particularise,  but  only  state  the  average 
of  all  the  nights  at  39°.38 ;  that  of  the  day  maximum  at  46^84. 
The  wind  blew  from  a  south  or  south-westerly  quarter  on 
twenty-five  of  the  days  ;  easterly,  or  by  south,  on  five  days ;  and 
•K»rcely  for  one  entire  day  from  the  west,  or  a  point  to  the  north. 
Aain  rell,  according  to  my  table,  on  fifteen  days,  rarely  in  any 
quantity;  on  the  31st,  with  a  hint  of  snow.  The  sun  shone  out 
'^  eleven  days  at  intervals,  the  atmosphere  being  overcast  with 
'ouds. 

February. — The  barometer  was   depressed  to  29.4  in.  on  the 

^-oC  morning,  but  was  rising,  and  continued  to  rise,  till  the  mercury 

"«rked  30  in.  plus  on  the  6tii.   After  this  first  period,  it  continued 

•^h,  averaging  about  30.15  in.  till  the  19th.     It  then  fluctuated 

n*>*liin^  }^oi/^w  ^n  In  ,  te^-^iuating  at  30  in.,  after  a  sudden  and 
ih     iw_     t     -..^  -^>     Ti.    r\r\  *\%a  97tVi      Tb«  temperature 
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throughout  was  lower  than  it  had  heen  in  the  preceding  month, 
though  it  still  remained  mild,  and  little  resembling  that  of  winter. 
Dividing  the  shortest  month  into  two  periods  of  fourteen  days,  the 
minimum  bj  night  may  be  called  Sb"" ;  the  maximum  by  day  44° 
plus  a  fraction.  The  mercury  fell  to  or  below  the  freezing-point 
about  sunrise  on  the  3d ;  to  30^''  (the  lowest)  on  the  4th,  9th, 
and  11th :  the  average  of  the  second  half,  34"*,  and  46.2  in. ;  but 
herein  there  were  essential  variations,  namely,  six  of  the  mornings 
were  below  the  freezing-point,  with  more  or  less  rime  on  the 
herbage.  On  the  17th  there  were  7%  (25'*  F.,)  the  ground  being 
crisp  throughout  the  day.  The  wind  was  N.E.  on  the  1st,  21st, 
and  26th.  N.,  or  by  w.,  on  seven  days :  S.,  or  by  W.,  on  the 
3d,  4th,  7th,  11th,  17th,  18th,  19th,  20th.  On  the  remaininff  days, 
W.,  or  south-easterly ;  in  force  it  was  gentle,  if  we  except  the  5th, 
19th,  26th,  27th,  when  we  consider  it  orisk,  and  on  a  few  occa- 
sions a  little  fresh  or  lively.  February  failed  in  its  usual  charac- 
teristics ;  there  were  no  sunshine,  rains,  or  melting  snows.  I  find 
only  10  intervening  days  when  any  rain  fell;  the  other  18  were 
either  sunny  or  dry,  though  11  of  them  may  be  described  as 
overcast ;  mere  hints  of  snow  are  marked  against  the  dates  24th, 
27th,  28th.  Agriculturally,  the  month  was  neutral ;  the  ground 
was  neither  mellowed  by  frost  nor  swamped  with  rain.  The 
clovers,  sainfoin,  and  sown  grasses,  were  perfectly  green ;  and, 
strange  to  say,  the  wheat  far  from  winter  proud,  and  little  infested 
by  insects  or  slugs ;  but,  about  our  quarter,  there  was  a  paucity  of 
winter  oats,  barley,  beans,  and  kohl-rabi.  Turnips  and  mangel- 
wurzel  remained  sound,  good,  and  abundant. 

March — our  criterion  period,  to  which  I  solicit  attention.  The 
month  commenced  with  that  high  state  of  the  barometer  which  was 
suddenly  attained  on  the  26th  ult.,  by  sunrise.  On  the  2d  instant, 
my  table  states  the  highest  point  to  be  30.36  in.,  at  10  P.M.,  from 
which  it  gradually  declined  to  30.11  in.,  and  then  to  29.99  in. 
On  the  fourth  evening  the  wind  veered  from  N.W.  to  N.E., 
W.  by  S.,  and  S.  The  weather  was  dry,  but  either  cloudy  or 
hazy,  and  almost  sunless.  There  were  3"*  of  frost  on  the  1st,  z  on 
the  2d ;  the  highest  temperature  of  the  days,  41"*  to  48^  After 
the  4th  to  the  19th  inclusive,  the  barometer  fluctuated,  but  pro- 
gressively fell  from  29.99  in.  to  29.40  in.,  and  the  average  tem- 
perature was  low.  The  atmosphere  was  far  from  clear;  rain 
commenced  on  the  5th,  and  recurred  at  intervals,  increasing  in 
quantity ;  the  17th,  18th,  and  19th  were  wet,  the  wind  veering 
from  E.S.E.,  and  rose  almost  to  a  gale  from  S.W.  At  this  period 
we  notice  the  first  of  Kirwan's  prognostics ;  namely,  "  a  gale  from 
S.W.  a  few  days  before  the  equinox^  The  20th  (its  eve)  proved 
fine  and  sunny,  with  a  fresh  southern  breeze.  At  56  minutes  after 
4  o^clock  in  the  morning  of  the  21st,  the  sun  entered  ihe  equinoctial 
spring-sign  An'es^  (the  Kam ;)  the  weather  was  fine,  but  the  wind 
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nt  W.S.W.,  brisk  in  force:  the  barometer  fell  to  29.27  in.; 
there  was  some  small  rain  at  noon.  On  the  22d  and  23d,  the 
mercury  marked  28.77  in.  to  28.39  in.;  the  rain  fell  for  many 
hours  on  the  22d ;  and  thence  to  the  31st,  so  great  was  the  volume 
of  water,  that  it  was  estimated  by  some  (accoraing  to  different  local 
observations)  to  amount,  at  the  least,  to  ten  or  even  to  twelve  and 
fifteen  times  that  of  March  1850 !  Here  I  would  venture  to  refer 
to  the  Characteristics  of  that  year,  in  proof  of  the  entirely  opposite 
phenomena  of  the  two  months,  offering,  however,  the  remark  that, 
although  the  weather  of  March  1850  was  clear  dry,  with  a  pre- 
dominance of  keen  arid  winds,  the  precise  equinoctial  transit  was 
attended  with  changeable  indications ;  and  the  summer,  about  the 
middle  of  July,  responded  thereto,  severe  scourging  thunder-storms, 
followed  by  much  rain,  and  a  low  temperature  having  greatly 
injured  the  com,  and  retarded  its  harvestmg. 

The  prevailing  winds  this  month  were  westerly,  by  S.,  some^ 
times  by  jN.  On  the  2d  day  it  was  N.  E.,  and  subsequently  S. 
by  E.  on  five  remote  occasions.  There  were  five  bright  and 
sunny  days, — ^the  last  occurring  on  the  31st, — with  the  barometer 
rising  to  30.15  cts. 

The  lowest  average  of  all  the  nights,  at  37°.4.  The  days  ave- 
raged 48°. 

April  appears  to  divide  itself  into  two  equal  parts,  the  first 
termmating  on  the  15th  evening.  •In  it  there  were  ten  days 
without  ram,  though  only  four  were  sunny, — the  1st,  5th,  12th, 
and  13th ;  the  other  six  generally  overcast.  Five  days  were 
more  or  less  wet.  Profuse  rain  fell  on  the  5th,  and  much  on  the 
9th.  A  lunar  pale  halo  fparselenej  was  observed  on  the  13th 
evening.  Frosts  of  a  few  degrees, — particularly  that  of  the  7th, 
at  28**  of  Fahrenheit,  with  rime  and  ice,  followed  by  bright  sun, — 
proved  fatal  to  wall-fruits,  and,  in  some  places,  to  the  blossom 
of  the  gooseberries.  The  wind  was  generally  easterly,  by  N. 
or  S.  The  average  of  the  barometer  was  above  30  in.  till  the 
8th,  then  a  few  cents  below  30.  The  thermometric  average  of 
all  the  nights,  36°.6 ;  those  of  the  days,  49^ 

Second  part. — From  the  15th  to  the  end  of  April  proved  the 
showery  period  of  tlie  month.  The  wind  began  to  waver  toward 
»■  western  point,  whence  it  came,  with  about  few  exceptions,  till 
;he  first  of  May.  Ten  of  the  days  were  more  or  less  ramy ;  five, 
18th,  19th,  23d,  24th,  and  28th,)  dry  and  tolerably  bright,  but 
>:loom  generally  prevailed. 

The  average  height  of  the  barometer  was,  as  nearl;^  as  possible, 
0.71  in.     The  wind  was  gentle,  soft,  and  balmy  till  the  25th, 

»oii  H  fiuctuated,  first  to  N.E.,  tnen  by  N.  and  W.  by  N.,  where 

i  villained  to  the  end ;  the  temperature  by  night  being  reduced 
«)  or  more  degrees.  There  was  thunder,  with  hail  and  rain,  on 
hp  S^p^li   mt^  9  -  *ny  iliorr  w^  ghnv^r  ^*i  the  ^0*h.  The  tcmpcra- 
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tare  registers  the  statement  of  two  average  calculations, — namely, 
from  the  16th  to  the  24th,  both  inclusive,  and  from  the  25th  to 
the  night  of  the  30th.  Of  the  former,  I  quote  the  minimum  by 
night,  44^50, — day,  maximum,  60^4  ;  of  the  latter,  minimum, 
34'*.6 — maximum,  near  SS**. 

May. — The  position  of  the  mercury  indicates  the  division  of  this 
spring  month.  The  first  period — that  of  low,  comparative  pres- 
sure— extends  to  the  afternoon  of  the  12th  day,  the  average 
being  29  in.  8  cts.  The  wind  was  variable,  W.  by  N.  and  by  S., 
easterly,  by  S.  or  N.  at  intervals ;  generally  fresh ;  very  lively  or 
strong  on  the  8th,  9th,  or  10th.  Vv  eather  changeable ;  fine,  with 
sun,  on  the  1st,  2d,  4th,  7th,  8th,  and  11th;  occasional  showers 
in  the  intervals.  There  was  thunder,  with  hail,  on  the  3d  day. 
Temperature  below  40°  on  the  seven  first  nights ;  average  lowest 
of  the  twelve  nights,  40° ;  maximum  of  those  days,  56''.  The 
warmest  days  were  the  10th  and  11th,  each  noted  at  67^  Many 
oaks  were  now  in  advance  of  the  ash  trees  I  Seed-time  of  spring- 
corn  not  propitious,  wheat  plant  good.  Fine  period  conmienc^  with 
the  afternoon  of  May  12th,  for  then  the  barometer  rose  from  29.85 
in.  to  30.10  in.,  and  continued  (with  two  very  trifling  variations 
of  a  few  cts.)  far  above  30  in.  to  the  end  of  the  month,  when  my 
instrument  marked  30.47  in.  The  winds  blew  from  some  eastern 
point,  mostly  by  N.,  on  the  12th,  13th,  14th,  15th,  24th,  28th, 
and  3l8t ;  from  W.  or  S.W.  on  the  18th  and  19th,  25th  and  26th, 
when  we  had  a  few  showers, — the  only  rain  of  this  lovely,  brilliant 
period.  The N.W.  breezes  were  gentle  and  balmy;  but  the  land 
about  Sun*ey  thirsted  for  that  moisture  which  the  spring  seedings 
of  oats  and  barley  required. 

The  thermomctric  averages  of  the  nineteen  days  were  45^*37', 
and  would  have  rated  much  nigher,  had  not  the  nignts  of  the  14th, 
15th,  and  16th  been  cold ;  33""  only  on  the  15th,  with  frosty  rime ; 
the  day  maximum,  64°. 

June  divides  itself  into  two  pretty  equal  and  distinct  periods, 
the^r*^  being  comparatively  moist,  excepting  the  three  first  days, 
which  were  sunny.  The  barometer  began  to  decline  from  30.40 
in.  on  the  1st,  and  to  29.75  in.  on  the  3d  evening ;  then  the 
mercury  remained  at  some  hundredths  of  an  inch  below  80  till  the 
14th.  Bain  fell  on  nine  several  occasions,  so  that  there  were  only 
three  dry  days  between  the  3d  and  the  16th.  The  winds  came 
from  a  point  between  S.  and  W.,  except  on  the  1st,  2d,  and  10th 
davs,  and  were  strong  and  lively  between  the  4th  and  10th. 

^riie  average  temperature  of  the  fifteen  nights  are  read  oflF  at 
48°.8' ;  that  of  the  days,  64°.2'.  Some  early  barley  was  seen  in 
ear  near  Croydon  on  the  13th. 

Second^  or  dry  half  of  the  month, — Rapid  elevation  of  the  mer- 
cury from  29.91  in.  on  the  16th,  to  30.40  m.  on  the  18th,  whence  it 
ranged  far  above  30  in.  to  the  end,  except  a  slight  deviation,  with 
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the  wind  at  E.  and  S.E.,  on  the  21st  day,  recovering  on  the  22d 
morning,  till  it  stood  at  30.2  in.  by  snndown. 

The  prevailing  wind  was  westerly,  by  S. — by  N.  on  17th,  22d| 
and  23d  days.  On  the  21st,  as  stated  above,  and  on  the  four  last 
days  of  the  month,  the  current  was  from  the  E.  and  S.E.  The 
atmosphere  was  clear,  and  the  weather  so  fine  that  I  can  record 
only  one  shower,  on  the  18th,  on  which  day  haymaking  appeared 
to  commence.  This  harvest  was  completed  in  East  Surrey  with- 
out let  or  obstacle ;  its  bulk  not  very  considerable,  but  exceUent 
in  quality.  Some  oats  were  seen  in  ear  on  the  19th,  and  fine 
wheat  was  in  blossom. 

The  temperature  became  high  after  noon,  in  consequence  of  the 
great  power  of  the  sun.  I  quote  the  averages  at  53**  minimum^ 
71°.5  maximum.  On  the  27th,  I  noted  82''  as  the  highest  in  the 
shade,  about  2  o'clock  P.M.,  and  124°  in  the  sun  on  the  28th,  at  4 
o'clock. 

July  gave  indications  of  its  ordinary  changeable  character  at  its 
commencement.  The  barometer  descended  rapidly,  falling  from 
30.10  in.  to  29.95  in.  The  two  first  days  were  very  warm  ;  the 
1st  close,  with  thundery  clouds,  in  wavy  grouping,  and  producing 
some  slight  rain ;  more  fell  on  the  2d.  Ihis  rain  was  most  bene^ 
ficial,  as  the  ground  had  become  very  droughty  ;  the  temperature 
by  night,  60° ;  at  2  p.m.,  76°.  On  the  3d,  the  mercury  rose  to  30 
in.,  and  remained  at  that  altitude  till  the  7th.  The  wind  varied 
from  N.W.  N.E.  to  W.,  the  weather  being  on  the  whole  fine ;  but 
the  temperature  became  so  much  reduced  as  greatly  to  retard  the 
ripening  of  all  the  cereal  crops.  The  average  of  the  seven  first 
nights  was  about  53°.7 — that  of  the  day  maximum,  72^4. 

On  the  8th  of  July  the  clouds  became  heavy,  with  rain — baro- 
meter falling.      On  the  10th,  after  night,  rain,  a  fine  forenoon, 
then  thunder,  hail,  and  a  heavy  shower.     Three  fine  days  fol- 
lowed.    The  wind  was  fresh  on  the  13th,  from  W.  by  S.,  much 
cirrus  forming  at   sunset.      The   breeze  became   stronger,  and 
brought  a  little  rain,  early  on  the  14th.     Just  at  this  period  an 
opportunity  was  afforded  of  passing  through  a  considerable  por- 
tion of  South  Surrey  and  Sussex,  in  company  with  an  agricul- 
tural friend ;  and  then  were  perceived  the  effects  of  the  ungenial 
■^reather  of  March  and  April  upon  the  heavy,  undrained  lands  of 
■hose  districts.     Vast  breadths  of  oats  and  barley  were  very  low 
»nd  backward.    Some  fields  of  wheat — "  few  and  far  between  " — 
^  \rQ  promising ;  but  everything  gave  evidence  of  a  late  ingather- 
ing.    With  exception  of  the  15th,  (St  Swithin  of  the  new  style,) 
he  weather  was  unpropitiously  changeable,  and  the  nights  very 
jol,  till  the  21st,  wnen  a  rise  in  the  glass  and  temperature  oc- 
.drred,  and  proved  beneficial,  for  harvest  operations  commenced 
I  the  Isle  of  Thanet,  (that  granary  of  London,)  and,  on  a  few  of 
i,o  ^oaf--**!. — nA<l  'jin'lp  '^^  '*ln*»%v^T-  ond  T^'^rksh''*'*  '''hA   "'^hcat  be&ran 
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to  change  colour.  The  weather  had,  however,' been  so  disturbed 
by  thunder-storms,  that  my  table  registers  only  three  fine  sunny 
days  between  the  22d  and  31st.  The  averages  of  the  thermometnc 
registers  from  the  8th  to  the  31st  days,  inclusive,  were  5P  and  a 
fraction ;  lowest,  barely  69**  maximum. 

Here  I  recur  to  the  indications  of  the  spring  equinox.  They 
were  unequivocally  wet — ^more  decidedly  so  than  any  that  I  re- 
collect since  1828.  A  rainy  harvest  was  therefore  anticipated. 
However,  the  volume  of  rain  (before  referred  to)  which  fell  m  the 
last  weeks  of  March,  during  a  considerable  portion  of  April  and 
July,  while  it  justified  the  prognostic,  was  mercifully  so  regulated 
as  to  permit  not  only  a  propitious  nay-harvest,  but  one  of  the 
most  bountiful  ingatherings  of  com  that  the  heart  could  desire. 

August,  therefore,  claims  a  rather  minute  analysis.  Its  meteor- 
ology divides  itself  into  four  irregular  periods.  The  Jirst  extends 
to  noon  of  the  13th  day.  The  barometer  on  the  1st,  which  was 
cloudy  throughout,  stood  at  29.86  in. ;  the  mercury  then  ascended 
^adually  to  30.28  in.  on  the  5th,  when  it  began  to  recede  to  30 
m.  on  the  13th — the  average  of  the  period  being  30.07  in.  The 
wind  was  westerly  till  the  5th,  then  E.  by  N.  till  the  10th,  and 
south-easterly  till  the  13th,  when  it  wavered,  the  atmosphere  being 
close  and  thundery.  The  last  was  a  day  to  be  remembered  ;  per- 
haps the  most  oppressively  hot  (though  not  the  hottest  thermometri- 
caliy)  of  the  summer.  Masses  of  rocky  clouds,  gorgeously  illumi- 
nated by  the  sun,  adorned  the  whole  horizon,  from  W.  to  N.E. 
A  respected  friend  witnessed  the  scene  with  me,  and  he  will  not 
fail  to  recollect  that  wonderful  evening,  if  this  notice  of  it  meet 
his  eye.  Lightning  comiscated  and  lighted  up  the  clouds  in  the 
N.E.  But  one  among  the  several  striking  phenomena  ought  to 
be  particularly  recorded.  Soon  after  sunset,  three  or  four  suflFused 
rays,  of  a  faint,  rosy  imt,  pulsated  upwards  from  the  eastern  horizon, 
nearly  to  the  zenith  ;  they  somewhat  resembled  the  broader  beams 
of  an  aurora-borealis,  but  were  most  clearly  discerned  when  the 
eye  was  slightly  turned  aside  from  them.  We  had  no  thunder ; 
but  these  electric  phenomena  indicated  those  violent  disturbances 
which  broke  up  tiie  weather  of  the  north-western  counties,  and 
considerably  retarded  the  harvest  there. 

The  average  lowest  temperature  of  the  thirteen  nights  I  quote 
as  57^*".     The  maximum  of  the  days,  73"*  and  a  fraction. 

Second  period. — Warm  weather  was  extended  to  the  22d  day 
inclusive,  the  winds  fluctuating  between  S.W.,  N.W.,  and  S.L. 
The  mercurial  column  stood  a  few  cents  below  30  in.  to  the  17th 
evening  ;  then  it  mounted  rapidly  to  its  maximum,  30.34,  on  the 
19th ;  receding  to  30.8,  where  I  read  it  ofi*  on  the  22d  morning. 
Temperature  of  the  period — lowest  average,  54° ;  highest  by  day, 
72°. 

Third  period  extends  to  the  29th  evening ;  the  temperature 
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much  reduced,  an^  the  weather  iaclined  to  be  changeable  and 
sliowery.  The  quantity  of  rain  in  Surrey,  and,  I  believe,  in  the 
adjoining  counties,  was  comparativelj  trifling.  There  were  small 
showers  on  the  23d,  24th,  27th,  and  more  rain,  with  strong  wind, 
on  the  28th  and  29th.  The  prevailing  winds  came  from  the  S.W. 
or  intervening  points.    The  barometer  averaged  29.9  in. 

Fourth  period  includes  the  two  last  days,  when  a  decided  change 
took  place,  excepting  in  the  temperature,  which  remained  low. 
The  mercury  rose  from  29.90  to  o0.20,  jbhe  wind  north-westerly, 
and  fine  weather  was  established. 

Harvest  operations  were  not  general  till  about  the  15th  ;  but  I 
saw  wheat  carried  on  the  6th.  On  the  22d,  my  diary  says, 
"  Wheat  gone." 

September  admits  of  two  marked  periods :  the  first  includes 
twenty-four  entire  days,  during  which  the  mercury  of  the  baro- 
meter retained  its  higli  position,  that  is,  above  30  in.  on  the 
average.  On  the  first  day,  it  was  marked  30.24  in.,  declining  to 
30.12  on  the  second  evening — the  wind  being  to  the  N.  of  W. 
On  the  3d,  the  current  came  from  the  E.  of  N.,  where,  with  a 
trifling  variation  to  E.  by  S.  for  a  few  days  only,  it  remained  till 
the  21st.  The  mercury  rose  to  30.46  on  the  10th  ;  to  30.56  on 
the  15th,  and  thence  declined  slowly  to  30  in.  on  the  24th.  The 
weather  was  magnificent,  and  the  harvest  was  completed  under 
most  favourable  circumstances.  In  the  secone?  period,  the  wind 
began  to  waver  on  the  21st,  being  then  N. ;  it  went  back  to 
W.  by  N.  on  the  22d,  and  to  S.  on  the  23d.  This  was  the  equi- 
noctial day,  when  the  sun  entered  the  sign  Libra  at  51  minutes 
after  3  in  the  afternoon.  I  offer  no  hint  of  a  prognostic  from  tiiis 
equinox,  which  appeared  to  exert  an  immediate  power  of  mutation, 
as  rain  followed  m  the  night,  a  southerly  current  was  established, 
and  the  atmosphere  became  cloudy  and  producing  frequent  showers. 
At  sunset  of  the  29th,  the  western  horizon  displayed  a  mass  of 
gloriously  illuminated  cumuli;  and  about  10  to  12  at  night,  a  pale 
suffused  light  of  aurora-borealis  was  observed  in  the  N.  Kain 
followed  in  the  morning  of  the  30th. 

October  came  in  with  the  greatest  depression  of  the  barometer 
that  I  had  noted  since  the  22d  of  March,  ^then  28.30  in. !)  It 
stands  in  my  diary  29.5  at  10  o'clock  p.m.  The  wind  strong  from 
S.W.,  the  temperature  mild,  (51°  to  60°,)  the  weather  showery ; 
and  it  continued  so  to  be  till  the  7th,  when,  the  wind  inclining  to 
north-westerly,  and  the  mercury  rising  to  29.83  in.,  dry  weather 
returned,  ana  brought  the  laud  into  a  very  fitting  condition  for 
autumnal  operations.  It  will  not  be  needful  to  enter  minutely 
upon  the  particulars  of  a  season  peculiarly  sober,  and  of  very 
equable  character.  The  barometer  averaged  about,  or  a  trifle 
above,  30  in.  till  the  28th,  when  it  suddenly  and  rapidlv  declined 
to  29.60  in.,  where  it  was  read  off  on  the  evening  of  the  31st. 
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The  son  was  generally  absent ;  it  shone  out  on  11  days  between  the 
3d  and  29th,  about  mid-day ;  yet  twenty  of  the  days  were  with- 
out rain.  The  wind  genenJly  came  from  S.W.  till  the  20th  day, 
gentle  in  force.  It  became  calm  from  E.  and  N.E.,  from  the 
21§t  to  26th  inclusively;  the  mercury  very  high — 30.38  in.  on 
24th ;  yet  the  sky  was  overcast.  The  few  last  days  were  more 
lively,  and  cooler ;  wind  northerly,  with  weather  disturbed.  One 
morning  alone,  (17th,)  exhibited  a  frosty  rime;  the  thermometer 
marking  36°  at  about  3  feet  above  the  surface.  The  averages  of 
temperature  stand  thus :  to  the  16th  inclusive — lowest,  49°.75, 
day  maximum,  59°.8 ;  from  the  16th  to  the  31st — lowest,  46^6, 
day  maximum,  56°.  There  were  several  gloriously  illuminated 
sunsets,  but  the  clear  portions  of  the  western  sky  were  green^  a 
phenomenon  usually  followed  by  copious  rain  within  a  few  hours. 

In  order  to  caution  readers  against  the  fallacy  of  aspectal  prog- 
nostics, I  state  that,  in  the  Sunday  Times,  and,  I  believe,  in  other 
papers,  an  article  appeared,  signed  by  the  name  of  Wayterj  wherein 
the  conjunction  of  the  sun  and  moon  on  the  24th,  (the  day  of  the 
new  moorij)  and  the  opposition  (?)  of  Saturn  and  Uranus,  with  the 
positions  of  Venus  and  Jupiter  (almost  identical)  on  the  20th,  were 
made  to  predict  an  extensive  tempest  of  no  ordinary  violence  I 
It  only  remains  to  say,  that  the  day  throughout  proved  so  entirely 
calm  that  scarcely  a  leaf  could  be  said  to  move.  The  positions 
of  the  planets  were  certainly  interesting:  Saturn  and  Uranus 
were  both  in  Aries,  hence,  could  not  be  six  signs  remote  from 
the  sun,  then  passing  from  Libra  to  Scorpio. 

November  will  be  long  considered  a  memorable  month  in  Surrey, 
at  all  events ;  for  our  tables  note  but  six  days  or  nights  wherein 
there  was  any  falling  weather.  The  only  rains  worthy  of  note 
fell  in  the  night,  or  early  morning,  between  the  6th  and  7th,  and 
the  23d  and  24th ;  a  mere  hint  of  snow  was  seen  in  the  forenoon 
of  Sunday,  16th.  There  were  three  days  with  frosty  rime  in  the 
first  weeK,  the  thermometer  marking  31"^  of  Fahrenheit  on  the  3d 
and  4th,  and  27^°  on  the  5th,  when  ice  formed ;  the  heliotropes 
and  dahlias  being  cut  down,  and  the  chrysanthennms,  which 
promised  to  be  profusely  bloomed,  suffered  materially.  Westerly 
winds,  veering  by  N.  or  S.,  and  of  little  force,  prevailed  till  the 
14th.  The  direction  then  changed  to  N.E.,  the  temperature  at 
10  p.m.  falling  to  the  frosty  degree,  32°  Fahrenheit.  The  mer- 
cury of  the  first  ten  days  averaged  somewhere  about  29.8  in. ;  it 
then  rose  to  30  in.,  30.16  in.,  and  by  degrees  to  30.40  in.  on  the 
13th  ;  falling  again  to  and  below  30  in.  on  the  15th.  At  that  date 
frost  set  in,  and  continued  till  the  end  of  the  m9nth.  The  averages 
of  temperature,  from  the  1st  to  14th  inclusive,  were — minimum  by 
night,  36°  and  a  fraction ;  day  maximum  about  45°.8.  Since  night 
frost  commenced  on  the  15th,  the  barometer  fluctuated  periodically 
between  about  29.80  in.  from  the  15th  to  20th ;  then  to  30  in.  and 
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30.16  in.  for  three  days  ;  and  so  on  alternately  to  the  end.  The 
lowest  depression  was  29.40  in.  at  10  P.M.  of  the  25th  ;  the  highest 
rise,  at  the  same  hour  of  the  30th,  30.21  in.  The  wind — if  a  state 
of  lifeless  calm  could  admit  of  the  term — was  fluctuating  and  delu- 
sive; the  upper  and  lower  currents  were  peculiarly  opposed; 
below,  W.  or  by  N. ;  above,  easterly  by  N.  We  have  read  of 
gales  and  storms ;  but,  with  a  very  trifling  exception,  the  cur- 
rent has  been  little  discernible.  At  the  middle  of  November  the 
verdure  of  the  leaves  was  remarkable,  and  in  this  condition  they 
became  paralysed  by  the  strong  frosts  of  the  16th,  17th,  and  19th, 
the  lowest  mark  being  24*"  of  1  ahrenheit ;  though  several  reports 
give  a  greater  depression.  Sun  was  powerful  by  day ;  sufficiently 
so  to  thaw  the  land,  and  to  raise  the  atmospheric  temperature 
far  above  the  freezing-point.  My  averages  for  the  sixteen  last 
days  are — lowest,  29f°;  maximum  by  day,  4V,  The  lower 
currents  have  frequently  come  from  W.  or  W .  by  S.,  till,  after 
noon,  the  light  cirrus,  or  other  dry  clouds  between — drawn,  as  it 
were,  insensibly  from  E.  by  N. ;  that  current  prevailing  before  close 
of  evening. 

Corn-sowing  was  retarded ;  little  of  wheat  seen  ;  much  remained 
to  be  sown.  The  land,  and  all  crops  upon  it,  were  considered 
excellent. 

Decemher  came  in  as  November  had  closed — with  a  high  baro- 
meter, (30.21  in. ;)  the  wind  either  very  gentle  or  almost  calm,  the 
sky  nearly  obscured,  almost  sunless.  The  frost  ceased  with  the 
fourth  morning,  at  31**  Fahr. ;  wind  at  W.  Thus  my  table  regis- 
ters nineteen  frosty  niehts  since  the  14th  ult.,  with  the  22d  and 
24th  excepted.  Tne  days  were  nearly  frostless,  and  frequently 
heated  by  sun  at  or  about  noontide.  A  table  made  at  the  Obser- 
vatory, Highfield-house,  presents  us  with  far  greater  degrees  of 
cold ;  as,  for  instance,  Nov.  19,  by  day,  19^2 ;  night,  17° — i.  e,  15** 
of  frost ;  29th,  by  day  and  night,  21°,  or  11°  of  frost;  and  always 
proportionally  lower  than  with  me  at  Croydon,  Fairfield,  a  spot 
open  to  due  E.  nearly. 

The  next  period^  5th  to  16th  inclusive,  was  mild,  averaging,  the 
days  within  a  fraction,  47°;  the  nights,  (one  only — the  12th — at 
28°,)  39°.7,  The  weather  dull,  calm,  and  mostly  without  sun. 
Scarcely  the  Jth  of  an  inch  of  rain  fell ;  but  there  was  much  haze, 
or  dense  fog,  whicli  kept  the  surface  of  the  ground  damp,  and  the 
roads  very  dirty.  The  direction  of  the  air  might  be  about  W.  by 
S.,  varying  to  south-easterly  about  the  12th  to  17th.  A  more 
quiet  state  of  the  atmosphere  has  rarely  been  recorded. 

The  barometer  was  exceedingly  high  till  the  20th.  On  the  12th, 
30°.62,  falling  slowly  to  30°.02.  A  few  showers  fell  between  the 
20th  and  22d  night.  The  absence  of  rain  in  every  part  of  the 
country  has  been  productive  of  serious  results.  Wells  fail,  as  the 
springs  appear  to  oe  unwontedly  low ;  cattle  suffer,  or  are  driven 
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far  to  water ;  and  moisture  is  supplied  to  vegetation,  not  by  rain 
or  snow,  but  by  the  electric  phenomena  of  fog-haze  and  low  suf- 
fused clouds.  The  altitude  of  the  barometer  has  been  remarkable. 
On  three  days  of  the  month,  (8th,  21st,  and  22d,)  the  mercury  was 
below  30  inches ;  this  was  followed  by  small  rain,  as  drizzle ;  and 
on  the  22d  and  23d  a  few  showers  fell.  The  mercury  rose  again 
to  30.10  in.  in  the  night  of  the  23d;  then  to  30.61  in.  on  the  27th; 
and  declined  gradually  to  30.10  in.  on  the  31st  at  10  P.M.  The 
weather  of  the  month  has  been  characteristically  gloomy;  the 
winds  ever  fluctuating  between  all  points,  but  rarely  with  any  dis- 
cernible force. 

Thus  has  terminated  this  extraordinary  year,  1851 ;  the  last  day 
cloudy  and  dark,  the  night  stilly  with  scarcely  a  breath  of  air. 
Absence  of  sun  and  wind,  and  the  prevalence  of  haze,  have  kept 
the  ground  moist.     Wheat  is  subdued  in  its  growth;  in  many 

E laces  the  plant  is  hardly  discernible :  the  soil  has  never  been  in  a 
inder  condition  ;  the  meadows  remain  verdant ;  root-crops  are  fine 
and  abundant ;  and  live  stock  is  reported  healthy.  What  the  future 
may  prove  we  must  leave ;  but  for  the  past  we  have  exceeding 
cause  for  gratitude. 

New  Zealand, — In  the  Emtgranfs  Manual^  published  in  1851  by 
Messrs  W.  and  R.  Chambers,  Edinburgh,  there  are  the  following 
observations  concerning  the  agricultural  capacities  of  those  islands 
— a  few  remarks  upon  which  may,  perhaps,  merit  particular  atten- 
tion at  this  time,  bemg  suggested  by  facts  that  have  Deen  established 
by  extensive  chemical  research  : — 

There  are  two  kinds  of  agricultural  lands— the  forest  and  the /em  ;  and  it  seems 
to  be  undecided  which  is  the  better  of  the  two,  either  for  the  poor  settler  demanding 
rapid  returns,  or  for  the  capitalist  who  looks  for  the  best  ultimate  investment. 

Our  notice  will  be  devoted  to  the  latter — fresh  Fern-land : — 

This  has  one  marked  peculiarity  called  **  sourness,"  by  which  is  meant  some 
property  hostile  to  the  growth  of  crops  put  in  directly  after  the  breaking-up.  The 
probable  cause  of  this  is  the  absence  in  the  new  soil  of  such  promoters  of  vegetation 
as  the  ammoniacal  gases  readily  absorbed  fVom  the  atmosphere,  when  the  soil  is 
loosened  and  exposed  ;  although,  if  **  sourness''  arose  entirely  from  this  cause,  it 
would  appear  strange  that  the  bush-land  also  is  not  subject  to  it.  If  a  piece  of  the 
finest  fern-land  be  cleared  and  sown  at  once  with  wheat,  the  yield  would  probably  not 
exceed  fifteen  bu&hels  per  acre  :  the  same  piece  prepared  nine  months  beforehand 
might  yield  from  thirty-five  to  fifty  bushels  ;  but  on  timber-land  this  would  make  no 
difference.  In  cultivating  fern-land,  the  first  operation  is  to  clear  away  the  fern, 
which  is  best  done  in  some  dry  month.  Choosing  a  gentle  breeze,  the /«rn  is  fired: 
if  it  burns  well,  all  the  thick  and  matted  dead  stuff  at  the  bottom,  with  the  leafy  part 
of  the  live  fern,  will  be  consumed,  leaving  only  the  shrivelled  "  tutu"  and  the  cane- 
like fern  stalks,  which,  as  softened  by  the  fire,  should  be  cut  at  once,  either  with  a 
strong  hook,  or,  still  better,  with  a  short  scythe,  and  the  "  tutu  "  slashed  down  with  a 
billhook.  Lying  a  few  days  to  wither,  the  stalks  are  loosely  raked  up,  and  burned 
with  the  **  tutu  "  branches  ;  and  the  *'  tutu  "  stumps  have  then  to  be  taken  np  and 
carted  into  a  heap  or  carried  off." 

Operations  consisting  of  ploughing  to  the  depth  of  about  ten 
inches,  the  soU,  being  thus  broken  up,  is  left  to  become  pulverised, 
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and  to  dry  the  fern-roots.  It  is  then  raked  or  harrowed,  the  roots 
burned ;  and  thus,  by  such  operations,  repeated  as  required  to 
bring  the  land  into  fine  order,  it  is  left  for  about  six  months  before 
it  is  cropped. 

Now,  instead  of  allowing  this  delay,  I  oflFer  the  following  consi- 
derations, based  upon  certain  ascertained  data.  It  is  proved  that 
quiokUme^  or  its  dry  hydrate,  is  the  absolute  specific  meliorator  of 
soil,  degraded,  and  as  it  were  poisoned,  by  redundant  vegetable 
inert  matter :  thus  it  reclaims  peat-mosses,  and  restores  the  ferti- 
lity of  soils  overcharged  with  humus,  or  its  element,  called  humic 
acid.  If  then  the  fresh  moved  fern-land  be  glutted  with  decaying 
vegetable  remains,  the  application  of  a  large  dose  of  lime  would 
attract  and^  the  humous  matter,  and  produce  an  insoluble  humate 
of  lime.  All  the  true  alkalies — namely,  potash,  soda,  and  ammo- 
nia, the  last  particularly — unite  with  the  vegetable  extractive,  and 
produce  dark-coloured  infusions  similar  to  the  black  liquid  manure 
which  drains  to  waste  from  old  dunghills ;  but  lime,  if  added  to 
any  or  all  of  those  brown  liquids,  will  attract  the  humic  acid  from 
them,  fix  it,  and  fall  down  as  a  flocculant  precipitate  of  humate  of 
lime !  Any  person  may  convince  himself  of  the  fact,  by  mixing  a 
very  little  powdered  hme,  or  even  strong  lime-water,  with  the 
brown  fluid  manure ;  for  after  a  little  time  the  flocks  will  fall,  and 
the  colouring  matter  be  discharged. 

If  the  fern  alluded  to  resemble  the  plants  known  as  such  in 
Britain,  its  ash  will  contain  carbonate  of  potash,  and  with  that  the 
matter  which  produces  sourness  will  combine  as  a  soluble  salt ;  the 
same  may  be  said  of  the  ammonia  introduced  by  rain-water.  In 
every  case,  however,  lime  would  prove  a  specific  antidote,  its 
attractive  power  being  predominant,  and  its  operation  so  direct  and 
rapid  that,  supposing  the  theory  of  the  writer  to  be  correct  on  the 
point  of  sourness,  the  land  would  be  immediately  brought  into  a 
healthy  condition  for  any  crop,  subject  only  to  those  manual  oper- 
ations which  produce  pulverisation,  and  an  even,  well-wrought 
surface. 

Forest  Trees  on  Peat-Moss.  By  Mr  Peter  Mackenzie,  West 
Flean,  Stirling. — A  notice  of  the  size  and  condition  of  some  of  the 
trees  planted  on  peat-moss,  belonging  to  A.  B.  Monro,  Esq.  of 
Auchinbowie,  in  Stirlingshire,  may  be  interesting  to  many  readers 
of  the  Journal ;  and  those  who  have  peat-moss  may  thereby  be 
induced  to  plant  it  with  trees  that  may  become  useful,  and  thus 
obtain  from  it  a  better  crop  than  bent  and  heather.  The  peat  at 
Auchinbowie  is  about  six  feet  deep,  and  was  planted  about  ninety 
years  ago.  Some  fine  specimens  of  larch,  Scotch  fir,  and  hard- 
wood trees  have  been  cut  down  since  that  time,  and  a  few  still 
remain  as  monuments  of  a  past  age,  to  encourage  those  of  the  pre- 
sent, who  have  the  opportunity,  to  put  in  a  tree  Midien  they  can, 
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even  in  a  peat-moss ;  and  if  a  square  foot  of  timber  can  be  obtained 
for  every  square  foot  of  surface  planted,  during  the  long  period,  it 
may  be,  of  a  century,  the  labour  of  planting  will  not  have  been  in 
vain. 

The  larch  is  a  tree  that  will  not  thrive  in  every  soil — and  mudi 
has  been  written  and  said,  of  late  years,  about  its  decay ;  but,  like 
the  potato  disease,  it  seems  to  puzzle  the  best  vegetable  physiolo- 
gists to  ascertain  its  cause.  As  many  useful  things  may  be  learned 
from  observation  as  well  as  from  experiment,  those  who  have 
turned  their  attention  to  the  subject  are  able  to  say,  that  larch  is 
mostly  at  all  times  in  good  health  that  grows  upon  peat-moss  that 
has  been  well  drained.  Some  specimens  of  the  old  larch  con- 
tain eighty  feet  of  timber  of  excellent  quality.  It  is  usually 
recommended  by  most  planters,  when  one  kind  of  tree  has  grown 
to  maturity  and  cut  down,  that  another  kind  should  succeed  it; 
but  it  appears  that  larch  may  be  planted  a  second  time,  and  thrive 
well  on  peat-moss :  since  many  of  the  first  planted  have  been  cut 
down,  others  have  been  planted  which  are  m  a  healthy  state,  and 
measure  thirty  feet  of  timber,  and  at  sixteen  or  eighteen  feet 
apart  are  too  close;  while  still  younger  trees  are  maldng  great 
progress  close  to  the  old  and  tall  ones,  so  that  the  roots  of  all  must 
mtermingle; — and  thus,  taking  the  old  and  the  young  trees  together, 
the  peat-moss  must  have  a  heavy  burden  of  timber  to  support. 

Beautiful  trees  of  Scotch  fir  are  found  on  the  moss  along  with 
the  larch,  they  being  seemingly  the  true  Pinua  sylveatris  horvsanialtSj 
bearing  upwards  of  eighty  feet  of  timber.  At  a  sale  which  took 
place  some  years  ago,  some  of  their  comrades  brought  a  price 
nearly  equal  to  that  of  foreign  timber. 

A  few  years  since,  in  an  article  of  this  Journal,  "  On  the  Expe- 
diency of  forming  Arboricultural  Societies,"  we  stated  that,  "  in 
Scotch-fir  plantations  several  varieties  may  be  observed  growing 
together.  There  is  a  very  inferior  one  common  enough  m  most 
woods ;  it  has  short  leaves,  and  those  thinly  set  upon  the  branches, 
and,  as  a  necessary  consequence,  it  produces  but  little  timber. 
There  is  another  variety — and  perhaps  it  is  the  most  common  in 
our  country  at  the  present  day — which,  when  planted  in  proper 
situations,  grows  rapidly ;  but  the  quality  of  the  timber  is  inferior 
compared  with  another  variety  which  is  cultivated  in  some  parks 
in  the  neighbourhood  of  Stirling.  The  oldest  trees  of  this  variety 
of  Scotch  fir  with  which  I  am  acquainted  are  growing  on  the 
Auchinbowie  estate,  four  miles  from  Stirling.  There  are  also  trees 
of  the  same  kind  growing  at  Blair-Drummond,  which  are  said  to 
have  been  raised  from  seed  gathered  from  those  of  Auchinbowie. 
Their  worth  is  appreciated  at  Blair-Drummond  j  and  the  seed 
they  produce  is  carefully  preserved,  in  order  to  raise  young  plan- 
tations of  valuable  timber."  I  ought  to  have  mentioned  at  that 
time,  that  many  of  these  valuable  fir-trees  grew,  and  are  still 
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growing,  upon  peat-moss.  When  we  bear  in  mind  that  there  are 
still  many  thousands  of  acres  of  peat  that  may  be  profitably  planted, 
the  thanks  of  the  country  are  due  to  those  proprietors  who  have 
set  the  example  of  treatmg  peat-moss  in  this  manner ;  and  they 
may  exclaim  with  Beattie^s  Hermit — 

What  cannot  art  and  industry  perform, 
When  science  plans  the  progress  of  their  toil ! 
They  smile  at  penury,  disease,  and  storm; 
And  oceans  from  their  mighty  mounds  recoil. 
When  tyrants  scourge,  or  demagogues  embroil 
A  land — or  when  the  rabble's  headlong  rage 
Order  transforms  to  anarchy  and  spoil. 
Deep  versed  in  man,  the  philosophic  sage 
Prepares  with  lenient  hand  their  frenzy  to  assuage. 

'Tis  he  alone  whose  comprehensive  mind. 
From  situation,  temper,  soil,  and  clime 
Explored,  a  nation's  various  powers  can  bind, 
And  various  orders,  in  one  form  sublime 
Of  policy,  thatj'^midst  the  wrecks  of  time 
Secure,  shall  lift  its  head  on  high,  nor  foar 
The  assault  of  foreign  or  domestic  crime ; 
While  public  faith,  and  public  love  sincere. 
And  industry  and  law  maintain  their  sway  severe. 

Along  with  the  larch  and  Scotch  fir  there  are  also  fine  specimens 
of  the  spruce  fir  on  the  peat — which  useful  and  ornamental  ever- 
green tree  is  not  held  in  due  estimation  by  many  who  have  extensive 
plantations,  but  is  regarded  merely  as  a  nurse  for  other  trees,  and 
are  often  thinned  out  before  reaching  mature  age.  It  is  true  that 
in  certain  parts  it  requires  nursing  itself,  to  ms^e  large  trees ;  but 
in  moist  and  sheltered  situations,  and  in  the  centre  of  woods,  it 
becomes  a  large  tree,  and  grows  as  rapidly  almost  as  any  tree, 
whether  indigenous  or  exotic.  A  few  testimonials  of  the  character 
of  the  spruce  may  assist  to  bringing  it  more  into  notice  than  it 
has  hitherto  been.  Menteath,  in  The  Forester^s  Chiide^  tells  us 
that  the  spruce  fir  is  a  much  better  timber  tree  than  what  many 
consider  it  to  be  ;  for,  although  appearing  very  knotty  and  coarse 
when  cut  up  into  boards,  it  is  a  most  useful  kind  of  wood,  and 
makes  most  excellent  plain  deal  doors,  flooring,  and  scantlings ;  and 
although  cut  up  into  thin  boards,  it  neither  casts  nor  twists  to 
the  same  degree  as  other  kinds  do,  although  a  similar  result  is 
generally  dreaded.  In  the  Penny  Cychpcedia  we  are  told,  when 
the  spruce  fir  is  in  perfection — and  occasionally  it  arrives  at  its 

freatest  perfection  in  this  country — it  acquires  a  stature  of  150  feet, 
ts  wood  is  of  a  white  colour,  of  a  fine  even  grain,  and  very 
durable.  In  the  market  it  is  known  by  the  name  of  white  or 
Christiana  deal.*     In  the  third  volume  of  The  Journal  of  Agrx" 

*  Pontey,  in  his  Profitable  PlanteTf  after  adducing  evidence  of  the  durability  of 

spruce  timber,  and  of  the  value  of  the  spruce  tree  as  a  nurse  to  hardwood  trees, 

ffives  an  interesting  account  of  the  mode  by  which  he  discovered  that  the  valuable 

ign  U-inoh  white  deal  plank  is  obtained  from  the  spmoe  tree  :— ^  In  the  early 
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culture^  we  are  informed  that  the  Duke  of  Athole  had  an  oppor- 
tunity of  witnessing  the  durability  of  the  spruce,  even  when  young, 
in  posts  and  rails,  which  kept  free  of  worms  and  lasted  as  long  as 
the  larch.  But  the  great  trial  of  the  value  of  spruce,  as  large 
timber,  was  made  in  1805,  when  the  bridge  was  building  over  the 
Tay  at  Dunkeld.  At  that  time  fifty  or  sixty  trees,  whidi  stood  in 
the  way  of  a  new  road,  were  cut  down  and  sawn  into  planks  of  lOJ 
inches.  These  trees  contained  from  70  to  80  cubic  feet  of  timber, 
and  they  were  at  least  100  feet  in  height.  These  planks  were 
mostly  used  as  caissons  under  the  piers  of  the  bridge,  and  many 
were  employed  as  heavy  planks,  upon  which  were  wheeled  earth 
and  stones  for  twelve  years.  Planki3  and  posts  of  spruce  were  used 
in  the  fitting-up  of  the  new  stables  at  Dunkeld.  Tnose  trees  which 
were  cut  down  for  the  plahks  were  much  branched  down  to  the 
ground ;  but,  in  cutting  np  the  timber,  the  effect  of  these  branches 
was  found  only  superficial,  no  knots  having  entered  into  the  wood. 

For  wood  to  grow  well  on  peat-moss,  the  peat  should  be  well 
drained.  Many  may  be  deterred  from  planting  on  peat,  by 
witnessing  failures  in  some  parts  of  the  country,  where  abundance 
of  moisture  is  allowed  to  remain,  both  before  and  after  the  plants 
have  been  put  in ;  but  as  peat  is  easily  drained,  the  evil  may  soon 
be  removea.  I  may  state  that  the  peat-mosS  in  Auchinbowie  wood 
has  only  a  few  deep  cuts  through  it,  for  conveying  the  water  off. 
Coal  has  also  been  worked,  and  the  old  pits  no  doubt  draw  part 
of  the  water  away ;  but,  as  the  peat  rests  upon  a  thick  bed  of  clay, 
the  greater  part  of  the  water  will  be  taken  off  by  means  of  tne 
deep  drains. 

A  writer  remarks,  that  peat  soil  is  obviously  unfavourable  to 
the  growth  of  trees ;  and  it  appears  probable  that  its  accumulation 
in  these  places  is  the  principal  cause  which  prevents  the  native 
seeds  from  germinating,  or  the  young  trees  from  rooting.  There 
is  no  evidence  of  any  decided  change  of  climate ;  and  any  influen- 
tial cause  arising  from  such  a  change  is  merely  conjectural.  But 
from  what  we  know  of  the  past  and  present  state  of  this  and  other 
countries,  we  may  fairly  attiibute  the  chief  cause  of  the  defective 
propagation  or  disappearance  of  native  wood  to  the  change  in  the 


part  of  the  month  of  December  1808,"  he  narrates,  **  I  had  an  opportunity  of  inspect- 
ing at  Hull,  in  company  with  one  of  the  owners,  a  cargo  of  timber  in  the  New 
Manchester,  just  arrived  from  Calmar,  in  Sweden.  As  the  whole  had  been  recently 
cut,  so  the  bark  was  perfectly  fresh,  and  left  no  doubt  of  its  being  the  tprueefir—^ 
fact  beyond  all  doubt,  by  a  branch  found  on  one  of  the  young  trees,  as  firesh  as  if  still 
growing  in  the  ground.  The  trees  were  in  general  young,  small,  and  full  grown  ; 
and  had  they  not  obyiously  arrived  from  a  foreign  port,  I  should  have  supposed  the 
whole  of  British  produce.  This  circumstance,  which  clearly  demonstrates  the  species 
of  iht  fortign  vhite  deal,  will,  I  presume,  evince  the  propriety  and  importance  of  the 
observations  on  the  properties  of  the  tprucejir.  To  numerous  individuals  it  wiU  be 
of  much  importance,  not  only  as  it  regards  the  choice  of  species  to  plant, but  as  it  puts 
an  extraordinary  value  upon  such  as  are  growing,  and,  most  of  aU,  upon  what  are 
now  of  scantlings  sufficient  for  the  common  purposes  of  buUdiDgs." — Editor. 
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nature  of  the  surface  soil.  Moisture,  no  doubt,  is  one  of  the 
principal  causes  that  prevents  seeds  from  germinating,  or  young 
trees  from  rooting ;  for  we  have  observed,  in  several  cases,  that 
where  peat  has  only  the  surface  water  removed,  and  without  any 
other  preparation,  a  natural  wood  soon  sprang  up. 

A  lew  years  ago,  a  birch  tree,  self-sown,  appeared  on  the 
south-west  corner  of  a  piece  of  peat-moss  that  was  pretty  well 
drained :  its  seed  had,  no  doubt,  oeen  scattered  by  the  winds ;  for 
there  is  now  quite  a  thicket  of  young  birch  trees  growing  upon  the 
other  parts  of  the  same  moss.  Such  cases  show  that  seeds  will  germi- 
nate, and  young  plants  root  well,  when  the  peat  soil  is  in  a  state 
to  receive  them. 

We  are  sometimes  taught  lessons,  in  a  way  that  is  not  at  all 
pleasant  at  the  time  we  receive  them,  although  they  may  prove 
useful  to  us  in  after  life.  The  planter  of  forest  trees  may  get 
instruction  even  from  storms  of  wind  that  have  dealt  destruction 
among  his  choice  plants, — 

When  farious  whirlwinds  rend  the  howling  air, 
And  Ocean,  groaning  from  its  lowest  bed. 
Heaves  his  tempestuous  billows  to  the  sky, 

he  may  yet  find  out  a  remedy  to  preserve  the  objects  of  his  parti- 
cular care  from  a  similar  fate.  The  strong  winds  of  December 
1851  laid  prostrate  many  a  noble  tree  that  had  stood  the  storms 
of  a  hundred  winters. 

A  Scotch  fir  tree  in  Auchinbowie  wood,  that  reared  its  head 
nearly  sixty  feet  above  the  surface,  was  laid  low,  and  in  its  fall 
destroyed  other  trees  of  smaller  stature,  before  it  crushed  the 
luxuriant  briers  and  bramble  that  lived  beneath  it.  It  yielded  about 
140  feet  of  timber,  and  it  grew  in  peat-moss.  Among  the  many 
improvements  which  have  been  made  on  that  estate,  in  cutting  a 
deep  drain  through  part  of  the  peat  that  passes  near  the  fir  tree, 
some  of  its  roots  were  obliged  to  be  cut,  which  no  doubt  gave  the 
gale  an  easier  task  to  upset  such  a  tree,  although  its  roots  were 
closely  interwoven  with  the  peat  in  which  they  grew ;  and  when 
the  tree  fell,  its  roots  displaced  upwards  of  330  cubic  feet  of 
moss. 

One  circumstance  should  not  be  forgotten — as  it  may  be  useful  to 
those  who  have  plantations  on  peat  soil,  or  may  yet  plant  it — that 
when  peat-moss  contains  a  certain  quantity  of  moisture,  the  root« 
of  plants  will  not  enter  it.  In  the  case  of  the  fir  that  was  blown 
down,  hundreds  of  fibres  had  reached  a  certain  depth,  about  3^ 
feet;  but  beyond  that  depth  they  would  not  go,  although  the 
quality  of  the  peat  was  the  same — the  difference  solely  consisting 
in  its  containing  a  little  more  water  than  that  in  which  the  roots 
lived  and  obtained  nourishment.      So  remarkable  was  the  repug- 

nce  of  the  fibres  to  enter  the  watery  portion  demonstrated,  that 
T  had  more  the  appearance  of  having  grown  upon  an  Arbroath 
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pavement  than  upon  a  moist  mass  of  decayed  vegetable  matter. 
The  roots  of  Scotch  firs  go  much  deeper  than  3^  feet  in  peat,  when 
properly  drained ;  so  that  by  obtaining  a  knowledge  of  the  proper 
quantity  of  moisture  which  ought  to  remain  in  peat  where  wood  is 
intended  to  be  grown,  an  important  point  will  be  gained — for  many 
plantations  on  peat  are  rendered  useless  on  account  of  the  want  of 
such  knowledge ;  and  as  draining  peat  is  not  so  difficult  nor  so 
expensive  an  operation  as  on  many  other  soils,  and  where  roots 
are  allowed  to  descend  freely,  the  gale  will  find  a  greater  difficulty 
of  upsetting  trees :  finer  specimens  may  in  future  be  grown  on 
peat-moss  than  have  ever  yet  been,  and  may  be  admired  for  their 
superior  beauty  and  value  in  the  market.  What  has  been  said 
in  reference  to  other  crops  on  other  soils,  may  doubtless  be  applied 
to  trees  even  when  cultivated  on  peat-moss : — 

Without  fair  culture's  kind  parental  aid — 
Without  enlivening  suns  and  genial  showers, 
And  shelter  from  the  blast — in  Tain  we  hope 
The  tender  plant  shonld  rear  its  blooming  head, 
Or  yield  the  harvest  promised  in  its  spring. 

Peculiar  mode  of  using  Potatoes  in  'Norway.  By  M.  Is.  Hy. 
Beer,  FlekkeQord,  Norway. — The  intention  of  this  operation  is 
to  alter  the  flour  or  starch,  which  the  potatoes  contain,  mto  sugar, 
by  a  simple  process,  and  thereby  render  the  potatoes  more  nou- 
rishing to  animals.  The  potatoes  are  at  first  washed,  and  then 
steamed  or  boiled  in  the  common  apparatus  which,  I  presume,  most 
farmers  in  Scotland  possess.  When  well  boiled,  the  potatoes  are 
to  be  crushed  as  quicldy  as  possible  between  two  wooden  rollers,  and 
immediately  put  into  a  wooden  vessel  or  cooler  wherein  has  been 
poured  some  water  of  the  temperature  of  75**  Fahr.  The  crushed 
potatoes  are  then  mixed  well  with  crushed  barley-malt,  6  lb.  malt 
for  every  100  lb.  of  raw  potatoes,  the  malt  being  mixed  by  little 
at  a  time,  the  warmth  of  the  mass  constantly  maintained  not  utkder 
140°  F.,  nor  above  155°  F.  It  is  very  material  to  keep  the  said 
warmth,  as  it  is  indispensable  to  extncate  the  sugar.  When  the 
mass  has  been  well  mixed,  the  vessel  must  be  covered  with  boards 
and  a  blanket,  and  the  mass  let  stand  from  two  to  three  hours,  and 
stirred  up  in  that  time  four  or  five  times,  its  warmth  not  being 
allowed  to  sink  under  140°  F. 

The  mass,  when  well  prepared,  is  a  sweet  brownish-like  syrup, 
and  is  ready  for  use. 

It  is  advisable  to  prepare  tlie  requisite  quantity  of  potatoes 
every  day  as  they  are  wanted,  when  the  air  is  mild,  or  at  least 
every  second  day. 

The  cooler  must  always  be  kept  very  clean,  and  therefore,  after 
being  used,  be  washed  well  with  hot  water,  sprinkled  over  with  a 
little  lime  in  order  to  expel  the  acid,  then  rubbed  and  washed 
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again,  and  dried  with  a  cloth,  letting  it  stand  uncovered  exposed 
to  the  air  till  the  next  time  it  is  wanted. 

It  is  evident  that  the  operation  can  be  executed  by  an v  one  with  a 
thermometer  in  his  hand ;  and  in  fifteen,  or  at  most  twenty  minutes, 
two  quarters  of  potatoes  can  be  crushed  and  mixed,  as  I  know 
from  experience. 

Malt  IS  an  expensive  article  in  Scotland,  on  account  of  the  duty; 
but  I  presume  there  can  be  nothing  against  farmers  making  green 
malt  for  their  cattle.  For  that  purpose  it  is  easily  made.  A  farmer 
has  only  to  steep  barley  three  days  in  cold  water,  lay  it  afterwards 
in  a  heap  in  a  shady  place  till  it  begins  to  sprout,  turn  it  over, 
observing  that  the  barley  on  the  outside  is  turned  inside  of  the 
heap,  which  should  now  be  laid  flat,  about  1^  foot  high,  or  less 
if  the  weather  be  mild.  When  it  has  sprouted  a  little  more,  turn  it 
over  again,  and  so  on  till  the  sprouts  are  a  good  quarter  inch  in 
length.  The  malt  should  then  be  spread  very  thin,  to  dry  in  the 
air  or  upon  a  kiln. 

Experience  will  soon  tell  that  potatoes  thus  prepared  will  «iaUe 
animskls  to  extract  more  nourishment  than  from  the  same  quanti^ 
of  raw  or  boiled  potatoes.     The  prepared  potato  mass  is  usually 

Siven,  with  chopped  straw,  to  cows,  oxen,  and  sheep,  and  is  eagerly 
evoured  by  them ;  and  it  has  been  ascertained  that  a  mass  of 
12^  lb.  of  potatoes,  §  lb.  of  malt,  with  4  lb.  of  chopped  straw,  and  4 
lb.  of  hay,  are  equsd  to  nourish  a  little  Norway  cow  fully  as  well 
as  20  lb.  of  hay  alone. 

This  methoa  of  preparing  potatoes  was  contrived  by  a  man  in 
Norway  about  ten  years  ago.  It  was  recommended  to  the  farmers 
by  the  Norway  Agricultural  Society,  and  has  been  much  used  by 
the  more  enterprising  farmers.  The  Royal  Agricultural  Society  at 
Copenhagen  has  also  recommended  the  method  most  earnestly,  and, 
at  its  request.  Professor  G.  Forchhammer  has  examined  the  compo- 
sition chemically ;  and  he  states,  among  other  things,  that  200  lb. 
of  potatoes,  with  12  lb.  of  malt,  gave  him  65  lb.  of  very  thick 
sweet  syrup,  though  the  experiment  was  made  in  the  spring ;  but 
that  12^  lb.  of  potatoes,  |  lb.  of  malt,  4  lb.  of  straw,  and  4  lb.  of 
hay,  do  not  contain  so  much  nitrogen  as  20  lb.  of  hay.  The  milk 
ft'om  the  mass  will  give  little  cheese,  but  much  butter ;  little  flesh, 
but  much  fat.  He  therefore  recommended  to  add  2  lb.  of  oilcake, 
when  the  food  will  be  equal  to  24  lb.  of  hay ;  and  he  concludes  thus, 
on  the  16th  June  1842 : — "  Considering  that  this  operation  can  be 
executed  by  every  farmer,  with  apparatus  he  is  mostly  in  possession 
of,  I  regard  it  to  be  of  the  highest  importance  to  extend  this  method 
of  preparing  a  nourishing  food  for  cattle,  at  so  low  a  price  as  this, 
as  it  will  essentially  contribute  to  the  welfare  of  the  farmers." 

Many  reports  from  different  persons  in  this  country,  and  in 
Denmark,  have  since  been  published,  and  they  have  stated  that  one 
quarter  of  prepared  potatoes  are  equal  to  two  of  raw  or  of  boiled. 
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nd  it  IS  highly  recommended  by  alL  One  reporter  says, "  I  have 
iven  my  thirty-six  milk  cows  each  12^  lb.  of  potatoes,  f  lb.  of 
lalt,  10  lb.  of  cut  barley  and  oat  straw,  and  4  lb.  of  straw,  with 
iO  hay,  from  the  middle  of  December  till  spring,  and  they  have 
one  uncommonly  well.  For  fattening  swine  and  sheep  nothing 
an  be  cheaper." 

When  the  method  of  preparing  potatoes  in  the  manner  described 
las  been  approved  of  in  Norway,  where  potatoes  are  dear  com- 
)ared  with  hay,  and  where  cows  can  be  kept,  and  oxen  and  sheep 
attened,  in  the  summer  on  the  mountains  for  almost  nothing,  and 
vhere  flesh,  therefore,  is  low  in  price,  and  seldom  worth  more 
han  l^d.  or  2d.  per  lb.,  I  consider  it  will  pay  better  in  Scotland 
md  England,  and,  as  far  as  I  am  able  to  judge,  it  will  be  of  con- 
siderable service  to  the  United  Kiugdom,  and  it  will  come  into 
general  use  if  it  were  only  tried ;  for  I  am  persuaded  that  the 
armer  who  has  fed  his  cattle  for  only  one  month,  with  potatoes 
:hus  prepared,  will  never  leave  it  off.  When  the  turnips  are  conr 
mmedj  the  potatoes  are  still  in  store  ;  and  these,  thus  prepared,  will 
30  the  means  of  saving  numbers  of  cargoes  of  oilcakes. 

Drying  Corn  on  Poles  in  Norway.  By  M.  Is.  Hy.  Beer. — In 
the  south  and  north  country  of  Norway  there  falls  in  the  autumn 
generally  so  much  rain,  that  it  would  be  nearly  impossible  to  get 
the  com  dry  if  set  in  shocks  in  the  field,  as  is  done  in  Scotland, 
England,  and  most  countries  on  the  Continent.  Other  means 
are  therefore  resorted  to — and  one  is,  to  bind  the  com  on  sticks, 
and  it  has  been  in  use  time  out  of  mind.  The  com  never 
gets  spoiled,  even  though  it  rain  for  three  or  four  weeks;  and  one 
day  of  dry  weather  will  save  the  whole  crop  of  com. 

Scotland  is  also  a  rainy  country;  and,  as  far  as  I  know,  the 
farmers  often  get  their  com  destroyed,  or  at  least  hurt,  by  too 
much  rain  in  the  harvest-time.  I  therefore  presume  that  it  would 
be  of  some  service  to  the  Scotch  farmers  to  be  acquainted  with 
the  method  of  setting  up  com  on  sticks. 

Though  the  effect  is  simple  when  seen,  it  is  difficult  to  describe. 
The  sheaves  should  not  be  so  large  as  is  usual  in  Scotland,  and 
they  should  be  bound  near  one  end,  in  order  to  tie  them  to  the  sticks. 
One  person  puts  the  sticks  or  short  poles  fast  into  the  ground, 
by  making  a  hole  with  an  iron  pincn,  at  a  certain  distance,  in 
rows,  to  let  the  carts  or  waggons  pass  between.  A  young  person 
carries  the  sheaves  to  the  man  that  binds  them  on  the  sticks,  who 
first  places  three,  and  sometimes  four,  sheaves  upright  on  the 
ground,  inclining  to  and  around  the  stick :  two  sheaves  are  then 
laid  horizontally,  one  on  each  side  of  the  stick,  upon  the  upright 
standing  sheaves,  and  tied  to  the  stick,  the  ear-ends  pomtmg 
to  the  north,  and  divided  a  little.  He  then  in  like  manner  ti 
other  two  sheaves  to  the  stick,  with  the  ear-ends  to  the  south,  a 
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continues  tying  them,  pointing  to  the  south  till  the  stick  is  full; 
when  he  closes  with  a  single  sheaf,  by  putting  the  stick  nearly 
through  it.  The  sheaves  all  bend  down  with  their  ears,  whicn 
are  divided  a  little  to  let  the  rain  run  off.  The  binding  of  the 
sheaves  to  the  stick  is  effected  by  only  twirling  some  of  the  straw 
around  it. 

By  thus  dividing  the  labour  it  goes  expeditiously  on,  and  I 
think,  when  the  workmen  have  got  accustomed  to  it,  it  will  not 
be  more  expensive  than  the  Scotch  method  of  setting  com  in 
shocks  on  the  field.  It  might,  perhaps,  by  the  first  labour  be  less; 
but  the  trouble  afterwards,  of  taking  off  the  cover  sheaf,  and  of 
lifting  off  the  sheaves  after  a  heavy  wind,  I  presume  will  equalise 
the  expenses ;  but  remember  that  the  com  is  as  safe  on  the  sticks 
as  it  is  in  the  barn. 

The  sticks,  commonly  young  trees,  are  about  7^  feet  long, 
2  inches  thick  in  the  middle,  and  pointed  at  both  ends.  About 
1500  to  2000  sticks  will  serve  a  farm  of  100  acres — the  half  in 
com ;  and  such,  perhaps,  may  be  had  at  a  moderate  price  from 
the  thinnings  of  the  plantations  in  Scotland.  In  Norway  they 
can  be  bought  for  less  than  a  penny  a-piece,  and  they  will  last 
for  twenty-five  years  and  more,  when  brought  into  a  shed  after 
use.     The  annual  loss  on  them  cannot  be  more  than  two  per  cent. 

As  most  Norwegians  believe  that  the  best  things  come  from 
abroad — and,  alas!  in  most  cases  they  are  in  the  right — I  tried  to 
set  the  com  in  the  field  as  in  Scotland,  but  had  great  loss  by  it, 
and  I  shall  never  attempt  it  again ;  so  I  believe  the  Scotch 
farmers,  at  least  in  the  west  and  north  parts  of  their  country,  will 
gain  by  following  my  example. 

If  it  should  be  desired,  I  will  send  a  person  from  this  to  teach 
some  of  the  Scotch  farmers  how  to  bina  the  com  on  sticks  ;  and 
as  a  vessel  goes  from  this  to  Leith  after  the  spring,  it  shall  be 
done  without  any  cost  to  them.* 

Drying  Clover^  Tares ^  and  other  Juicy  Plants^  in  Norway.  By 
M.  Is.  Hy.  Beer. — In  most  situations  in  Norway  it  would  be 
impracticable  to  cultivate  forage  plants  containing  much  sap  for 
use  in  the  winter-time,  if  these  plants  were  not  dried  on  a  sort  of 
scaffold  of  different  construction,  of  which  I  shall  describe  the  best. 

I  presume  it  to  be  of  great  advantage  to  introduce  such  imple- 
ments as  these  even  in  countries  having  a  drier  atmosphere.  Each 
scaffold  consists  of  three  supporters,  placed  parallel  on  the  ground, 

*  The  setting  of  Bheaves  on  sticks  instead  of  in  stooks  has  been  tried  in  this 
country ;  and,  among  others,  we  know  that  Mr  Irving  Boswell  did  so  at  Kingcansie, 
in  Kincardineshire,  but  found  the  plan  attended  with  considerable  trouble.  A  very 
similar  practice  is  followed  in  Sweden  as  this  one  of  Norway;  but  in  the  former 
country,  after  the  first  sheaves  are  set  on  the  ground,  the  others  are  fastened  to  the 
sticks  by  simply  spitting  them  through  the  sheaves,  near  the  bands,  giving  the  ear 
end  an  inclination  towards  the  ground. — Editor. 
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the  ends  of  which  need  not  be  pushed  into  the  ground.  Along 
these  supports  are  laid  sticks  of  14  feet  in  length,  by  2  and  2^ 
inches  thick.  The  supporter  is  constructed  of  two  sticks,  each  7 
feet  long  and  2^  inches  thick,  united  at  their  upper  ends,  in  a 
sloping  position,  by  a  pin  being  driven  through  both;  and  in 
order  to  place  the  sticks  upon  the  supporters  horizontally,  three 
nails  or  pins,  3  or  4  inches  long,  are  partly  driven  in,  at  a  dis- 
tance of  about  18  inches  apart,  upon  their  sloping  limbs.  To 
prevent  the  scaffold  falling  down  by  high  winds,  there  must  be 
placed  at  each  end  a  pole,  one  end  of  which  is  set  against  the 
supporter,  and  the  other  end  thrust  into  the  jground,  the  supporters 
being  made  to  incline  towards  the  poles.  The  scaffold  is  readily 
put  up  to  lay  the  forage  plants  upon,  and  it  should  be  set  in  the 
direction  of  south  and  north. 

The  laying  on  the  plants  to  be  dried  should  commence  on  the 
lowest  stick — and  they  are  most  conveniently  placed  by  a  fork 
upon  the  higher  ones — when  the  whole  scaflfbld  appears  like 
the  roof  of  a  house.  It  is  best  not  to  make  the  scaffolds  longer 
than  about  26  feet ;  whereon  can  be  dried  in  a  short  time,  accord- 
ing to  the  weather,  without  further  trouble,  from  5  to  6  cwt.  dry 
forage — which  will  never  get  spoiled. 

It  is,  however,  to  be  observed,  that  the  plants  should  not  be 
laid  on  before  the  day  after  being  cut,  and  best  in  dry  weather ; 
and  that  those  laid  on  the  lowest  stick  do  not  reach  the  ground. 
It  is  evident  that  no  method  of  drying  clover,  tares,  or  grasses  for 
seed,  can  be  cheaper  and  more  safe,  when  the  work  has  been 
properly  conducted.  For  seed,  the  ears  should  be  put  inward. 
The  fodder  is  raked  together  in  heaps;  one  cart  takes  out  the 
supporters,  from  which  they  are  set  up  at  certain  intervals; 
another  cart  takes  out  the  long  sticks,  and  the  requisite  number 
to  each  scaffold  is  laid  along  the  supporters ;  one  person  adjusts 
them,  and  two  persons,  women  or  children,  one  at  each  side,  lay 
the  forage  on.  The  expenses  for  the  sticks  are  a  mere  trifle ;  a 
farmer  having,  for  instance,  only  to  buy  a  piece  or  two  of  timber 
14  feet  long,  and  to  divide  it  at  a  saw-mill  in  pieces  2  by  2J^  inches, 
and  any  joiner  with  an  axe  and  a  brace  can  make  them  ready.  On 
being  brought  under  a  shed  after  use,  they  may  last  for  half  a 
century.  Never  should  such  an  implement  be  wanting  on  a  farm 
in  the  north  of  Europe. 

Upon  every  farm  in  Norway  the  potato  leaves  are  dried  and 
gathered,  by  laying  them  on  such  frames  or  on  houses,  upon  fences, 
or  wherever  they  can  ;  and  no  forage  is  better  for  milk  cows.  A 
good  handful  of  the  forage  for  each  cow  is  put  in  a  vessel  and  hot 
water  poured  over  it,  and  then  let  to  stand  covered  till  the  next  day, 
when  the  juice  and  the  leaves  are  given  to  the  cows,  upon  which 
they  give  much  milk  ;  and  although  the  dried  leaves  seem  rotten, 
they  are  good  for  the  purpose. 
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Sale  of  Mr  BoswelVa  Stock  at  Kingcatmej  Kincardtneahtre.-^ 
There  is  no  source  of  greater  pleasure  to  the  mind  of  a  fanner  than 
when  engaged  in  the  establishment  and  progressive  improvement 
of  a  herd  of  cattle  or  flock  of  sheep  on  his  farm.  As  superior 
judgment,  taste,  and  ability,  are  required  to  improve  stock,  than 
to  augment  the  fertility  of  the  soil,  and  increase  the  amount  of 
crops,  so  in  the  same  proportion  is  the  satisfaction  higher,  as  the 
farmer  brings  his  animals  to  a  state  of  perfection  that  enables  him 
to  dispose  of  their  surplus  as  a  breeding  stock,  than  when  he  has 
to  dispose  of  a  few  additional  quarters  of  grain.  Confining  our 
observation  to  Scotland,  the  number  of  farmers  who  have  estab- 
lished and  maintained  a  superior  breed  of  stock  for  any  length  of 
time  are  but  few.  The  late  Mr  Eobertson  of  Lady  kirk,  in  Ber- 
wickshire, was  the  first  to  establish  a  large  as  well  as  superior  herd 
of  short-horns,  and  he  has  been  followed  in  that  course  by  Cap- 
tain Barclay  of  Urv  and  Mr  Irvine  Boswell  of  Kingcausie,  in 
Kincardineshire,  and  by  Mr  Cruikshanks,  Sittyton,  Aberdeenshire; 
while,  at  the  same  time,  Mr  Hugh  Watson,  Keillor,  Forfarshire, 
took  the  same  course  with  another  breed  of  cattle — the  Angus 
doddies.  Of  the  task  imposed  on  themselves  by  all  these  eminent 
breeders,  Mr  Watson  had  the  most  difficult  to  perform ;  inasmuch 
as  any  breeder  of  short-horns  in  Scotland  could,  at  any  time,  fur- 
nish himself  with  a  superior  male  or  female,  or  both,  from  cele- 
brated English  herds ;  whereas,  a  superior  Angus  bull  or  cow  had 
to  be  raised  upon  its  own  foundation,  and  such  a  thing  can  only 
be  accomplished  by  great  judgment  and  taste  being  exercised  for 
an  extended  perio<L  In  tracing  the  history  of  particular  herds  and 
flocks,  of  superior  character,  it  will  be  found  that  they  are  indebted 
for  their  origin  to  one  single  male  or  female.  Many  instances  of 
this  could  be  adduced,  but  the  most  remarkable  we  are  acquainted 
with  is  that  of  Mr  Watson,  who  still  possesses  a  fine  cow  which 
has  borne  superior  calves  for  upwards  of  twenty  years.  The  ut- 
most attention  is  required  to  maintain  the  purity  of  a  hiffh-bred 
stock.  When  Mr  Kobertson  became  infirm  in  health,  his  breed 
had  declined  in  many  respects  before  it  passed  into  the  hands  of 
the  late  Mr  John  Rennie  of  Phantassie.      Captain  Barclay  relin- 

Juished  high-breeding  some  years  ago,  and  took  to  crossing.  Mr 
Jruikshanks,  being  yet  comparatively  a  young  man,  will  yet 
maintain  his  stock  in  high  order.  Mr  Boswell  seems  determined 
to  retire  from  the  field  while  his  blushing  honours  are  yet  thick 
upon  him ;  and  no  doubt  he  does  so  with  a  heavy  heart,  since  the 
parting  with  a  favourite  stock  leaves  a  pang  akin  to  losing  an  old 
friend  and  agreeable  companion.  All  who  are  desirous  of  possess- 
ing blood  of  the  best  description  and  constitution,  inured  to  oui 
northern  climate,  we  would  aavise  to  repair  to  Mr  Boswell's  sale, 
and  bid  like  breeders  resolved  on  having  nothing  but  high-bred 
stock,  with  a  good  constitution. 
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AGRICULTURAL  ARCHITECTURE  AND  ENGINEERING.— No.  V. 
By  R.  S.  Burn,  M.E.,  &A.,  Author  of  Practical  Ventilation/'  &o. 

{Continued  from  p.  305.) 

In  concluding  this  department  at  present  under  consideration, 
we  would  point  out  an  admirable  contrivance,  which  might  with 
advantage  be  the  adjunct  of  every  fireplace  and  chimney — we 
allude  to  the  ^'  dust-draught.^^  Every  one  has  at  some  time  or 
other  experienced  the  inconvenience  of  clouds  of  dust  projected 
into  the  room  every  time  the  hearth  has  been  sweeped  or  the  fire 
stirred.  By  the  use  of  the  dust-draught  this  source  of  unpleasant- 
ness can  be  easily  avoided.  It  may  oe  described  as  a  sort  of  ven- 
tilator, through  which  the  dust  is  withdrawn  from  the  hearth  and 
rojected  up  the  chimnev,  the  ascensional  force  being  maintained 
y  the  power  of  the  chimney  draught.     In  fig.  73  we  give  an 


Fig.  78. 


exemplification  of  this  contrivance. 
Suppose  a  to  be  the  grate,  b  the  hearth- 
stone, d  the  wall  at  back  of  grate,  up 
which  a  channel,  c,  is  made  behind 
the  grate,  open  at  both  extremities, 
viz.,  at  6,  on  a  level  with  the  hearth, 
and  at  the  arrow  above  the  fireplace, 
or,  what  is  better,  above  the  throat  of 
the  chimney.  The  upward  draught  of 
the  chimney  creates  a  current  up  the 
channel  c,  indicated  by  the  arrows, 
quite  sufficient  to  remove  continuously  all  dust  floating  in  the 
neighbourhood  of  the  hearth  or  grate.     In  one  case,  where  a  tern- 

Eorary  contrivance  of  this  kind  was  adopted,  viz.,  a  tin  tube,  placed 
ehind  the  grate,  and  opening  out  at  its  lower  extremity  on  a  level 
with  the  hearth,  and  its  other  point  above  the  fireplace,  the 
draught  was  such,  that  when  the  noor  of  the  room  was  swept,  the 
dust  raised  thereby — at  least  4  feet  from  the  fireplace — ^was  drawn 
along  the  floor  and  up  the  tube  into  the  chimney.  Those  who 
value  a  clean  room,  free  from  coal-fire  dust,  will  at  once  appreciate 
this  plan.  The  size  of  channel  for  a  moderate-sized  house  will 
be  ample  if  of  2  or  2^  inches  diameter.  It  may  be  formed,  if 
more  convenient,  of  zinc  or  cast-iron  pipe.  The  opening  into  the 
chimney  should  be  at  least  2  feet  aoove  the  chimney  throat. 
Means  may  be  provided  by  which  the  channel  could  be  shut  up, 
30  as  to  stop  the  upward  current  when  not  required  to  be  in  use. 

In  houses  provided  with  an  underground  cellar,  channels  may 
be  made,  communicating  with  these  and  the  hearth  of  the  kitchen 
fireplace — a  grating  with  small  interstices  being  put  beneath  the 
fireplace  bottom  bars.  ^  The  cinders  falling  on  this  grate  can  be 
easily  removed,  to  be  burned  again,  by  merely  agitating  the  mass 
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lying  on  the  grating ;  the  ashes  falling  through  the  interstices 
and  passing  down  the  channel  to  the  cellar  underneath,  from 
whence  they  can  be  easily  removed  at  convenience.  In  fig.  74 
this  arrangement  is   indicated,     a  is   the  Fig.  7^ 

grating  beneath  the  fireplace,  b  b  the  chan- 
nel made  in  the  brickwork  of  the  wall,  com- 
municating with  the  cellar  floor  at  its  level 
c.  The  bars  of  the  grating  should  run 
at  right  angles  to  the  line  of  the  chimney 
breast,  as  this  will  facilitate  the  removal  of 
the  cinders,  the  shovel  used  for  lifting  them 
gliding  smoothly  along,  and  not  entering 
the  interstices,  as  would  be  the  case  did  the 
bars  run  in  the  opposite  direction. 

In  addition  to  the  means  adopted  in  the 
construction  of  fireplaces  for  obtaining  warm 
air  to  the  interior  of  the  living  apartments, 
as  already  detailed,  warm- water  pipes  may 
also  be  used.  In  the  prize  cottages  of  the 
Society  of  Arts  the  following  plan  is  adopted.  The  floor  of  the 
scullery  is  two  steps  lower  than  the  floor  of  the  living  room,  which 
will  ^ifow  of  the  circulation  of  hot  water  from  the  boiler  of  the 
scullery  to  a  coil  of  pipes  placed  on  the  floor  of  the  living  room  ; 
and  this  coil  is  proposed  to  be  fixed  in  a  recess  or  chamber  formed 
by  the  side  of  the  fireplace.  Into  this  chamber  fresh  air  is  admitted 
by  a  flue,  built  in  the  external  wall,  and  opening  into  the  chamber 
underneath  the  floor,  the  external  aperture  being  about  7  feet 
from  the  ground.  A  constant  supply  of  warm  air  would  by  this 
means  be  admitted  into  the  living  room  through  the  regulator  in 
front  of  the  hot-air  chamber.  An  alteration  in  this  plan  may  be 
suggested  here,  viz.,  to  remove  the  hot-air  chamber  to  tlie  ut- 
most possible  distance  from  the  fireplace.  There  the  heat  will  be 
diS'used  more  equally  throughout  the  room,  the  Iiot  air  being 
admitted  at  a  part  where  the  influence  of  the  fireplace  heat  would 
be  less  marked.  If  a  boiler  be  attached  to  the  side  of  the  fireplace 
in  the  living  room  or  kitchen,  it  may  be  made  available  for  heating 
a  small  coil  of  pipes  placed  within  a  neat  case  standing  on  the 
learth  on  the  bedrooms  above.  A  very  small  boiler  would  euf- 
ice  to  keep  up  a  genial  heat  in  the  bedroom,  and  at  a  mere  trifle 
■f  'expense. 

Vnile  in  this  department,  we  may  here  notice  a  very  efficient 

'nd-guard,''  known  as  Welcirs  patent  Globe  or  Common  Sense 

a-guard.    We  give  it  as  being  useful  in  such  cases  where  wind- 

^uc.'ds  are  necessary,  as  detailed  in  the  latter  part  of  our  last  article, 

D.  304.)     Tn  fi(T.  75,  u  '  rive  a  section  of  chimney-top  and  wind- 

/'»ard.    a  »^      •t/h'*  "  ^    netal,  revolving  on  its  axis,  so  that  it  can  be 

aeved  of     -     •*         /  -'^'^t.     The  smoke  escapes  usually  as  indi- 

fti?  Kt     '.,,.  ,ri  riorlii"  h^rH  :    Qt»'l  ti^'^Ai     ^.hr  «vind  bloWl 
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,  it  causes  the  smoke  to  pass  away  in  the  direction  of  the 
/s  on  the  left  hand.  In  any  case  the 
cannot  affect  the  smoke  until  it  has  left 
ot  at  hy  when,  of  course,  it  must  be  dis- 
d  abroad,  and  not  down  the  chimney, 
inciple  this  appliance  seems  to  be  com- 
ively  perfect. 

former  numbers  of  this  Journal,  and  in 
olume  on  the  subject,  we  have  entered 
illy  into  the  essentials  requisite  for 
ning  and  maintaining  a  good  supply  of 
air  in  the  interior  of  apartments,  that 
msider  it  unnecessary  to  take  up  space 
by  detailing  them  again.  There  is  one 
however,  which  we  think  well  to  notice 
briefly  in  this  place,  inasmuch  as  in  none  ^| 
)  numbers  of  this  Journal,  above  referred  M  ^^ 
y  notice  was  given  of  it,  from  the  circum-  S^^ 
e  of  its  not  having  been  at  that  time  intro-  ^^ 
I  into  successful  practice.  The  plan  we 
e  to  is  what  is  called  the  "  Air  Siphon  Ventilation,''*  and  is,  we 
,  alike  remarkable  for  its  novelty,  simplicity,  and  effectiveness, 
lave  recently  subjected  the  principle  to  a  most  rigid  set  of  ex- 
tents, both  in  the  large  and  small  scale,  and  under  a  great  variety 
cumstances  ;  and,  however  much  we  may  be  disposed  to  carp 
I  nibble  at  the  theory  which  professes  to  explain  its  action,  we 
)t  shut  our  convictions  to  the  fact,  that  in  practice  it  is  emi- 
y  successful.  From  what  we  know  of  it,  we  feel  justified  in 
ising,  to  those  who  may  fit  it  up  with  a  due  regard  to  ita 
iples,  considerable  satisfaction  as  to  its  efficiency.  A  slight 
3  of  it  may  now  be  given,  exemplified  by  a  p.    -« 

lustrations  showing  the  method  of  fitting 
It  must  first  be  premised  that,  in  all 
of  its  adaptation,  care  must  be  taken  to 
out  means  for  supplying  all  the  apartments 
fresh  air — for  which,  see  directions  in  our 
on  ventilation  in  a  former  number  of  this 
lal.     We  may  also  state  that  the  system 
een  patented,  but  for  England  only, 
ppose  a  siphon,  as  in  fig.  76,  to  be  erected, 
g  the  long  leg  h  b  very  much  longer  than  the 
one  a.    Now,  on  examination,  a  current  will 
md  always  going  down  the  short  leg  a,  and, 
nsequenee,  up  the  long  one.    Were  it  neces- 
we  might  give  the  paten  tee'*s  theory  by  which 
plains  the  reason  of  this  current  being  esta- 
!d  in  any  siphon,  wherever  placed,  in  which 
)g  is  much  longer  than  the  other:  itissuf- 


1 
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ficient  for  ns  to  state  that,  in  all  cases  wkere  we  hare  seen  the  plan 
tried,  there  is  a  current  down  the  short  leg  estabiished,  in  a  decided 
manner,  which  it  would  be  most  sceptical  to  doubt.    Now,  in  the  ap- 

{ilication  of  this  plan  to  the  veiitilation  of  an  apartment,  it 
ortunatoly  happens  that,  in  the  majority  of  instances,  there  are 
chimney  nuea.  Thus  there  is  generally  presented  &  long  1^  of 
the  siphon  already  made:  all  that  is  necessary  19  to  establish  the 
short  one,  and  the  current  is  at  once  created.  In  tliia  plan  of 
taking  the  chimney  of  an  apartment  as  the  long  leg,  it  mast  not 
be  supposed  that  it  is  because  the  heated  air  in  the  chimney  is 
made  serviceable  in  creating  a  current:  it  is  because  there  is  a 
ready-made  channel,  which  ooTiates  the  necessity  of  constracting 
another,  and  because  it  is  capable  of  serving  a  double  purpose 
when  fire  in  the  apartment  is  required,  as  in  winter  ;  and  is  conve- 
niently available  for  the  single  purpose  of  ventilation  when  fire  is 
not  required,  as  in  summer.  There  is,  moreover,  another  advan- 
tage obtained  in  thus  using  the  chimney  flue  as  the  long  leg  of  the 
siphon ;  we  add  the  ascensional  current  in  the  chimney  to  that  of 
the  siphon,  and  thus  in  winter  the  ventilating  current  is  increased 
in  force.  In  fig.  77  we  give  an  exemplification  of  the  method  of 
adapting  this 

plan  toan  apart-  ^'*'  ^■ 

ment  in  which 
there  is  a  fire- 
place and  chim- 
ney. It  is,  how- 
ever, to  be  noted 
that,  in  all  cases, 
the  formation  of 
the  siphon  must 
be  perfect-— that 
is,  the  short  leg 
to  enter  the 
chimney  flue 
above  or  near 
its  throat.  The 
illustration  will 
make  plain  the 
method  of  ap- 
plying the  prin- 
ciple ornamen- 
tally. Thefigure 
to  the  right  of 
the  sketch,  and 
the  pillar  to  the 
left,  are  both 
hollow.  The  air 
gains  admlttaiice  to  these  through  apertures  in  their  tops.     Tb« 
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pipes,  forming  t)ie  coin  muni  cat  ion  between  these  and  the  chimney, 
are  shown  by  the  dotted  lines,  and  open  out  into  the  chimney  just 
above  the  flap  of  the  register  grate.  Tlie  long  leg  is  formed  by 
the  chimney;  the  figure  and  pillar  form  respectively  the  short  ones. 
Now,  whether  there  is  a  fire  in  the  grate  or  not,  down  the  short 
legs,  and  up  the  long  one  or  chimney,  there  is  a  oontinnal  current. 
It  must,  however,  be  remembered  that,  where  new  grates  having 
register  valves  are  not  used,  but  merely  the  old-fashioned  ones 
having  wide  openings  into  the  chimney,  it  is  absolutely  essential 
ttiat  the  tube  or  channel  forming  the  communication  between  the 
short  leg  and  the  chimney  should  open  into  the  chimney  at  least 
one  or  two  feet  above  the  throat.  If  this  is  not  done,  it  is  very 
evident  that  the  continuity  of  the  siphon  will  be  broken.  In  fig.  78 
we  give   another 

illustration.    The  *^* '^ 

long  hollow  pillar, 
placed  on  the 
mantel  -  piece  to 
the  right  of  the 
sketch,  forms  the 
short  leg  ;  the 
contrivance  to  the 
left  of  the  sketch 
shows  a  method 
of   adapting  a 


r table  venti- 


lator," which  may 
be  used  in  sick- 
rooms, &c.  A 
hollow  (ornamen- 
tal) vase  or  pillar 
A  is  placed  on  the 
chi  m  11  ey  pi  ece,  an  d 
having  a  commu- 
nication   at    the 

lowest  part  by  means  of  a  metallic  flexible  tube  B  with  the  chimney; 
the  tube  descending  and  passing  in  at  the  opening  of  the  fireplace, 
and  up  through  the  aperture  in  the  "register  v^ve"c.  The  bend 
or  elbow  viaimo  in  the  figure  might  be  carried  up  into  the  opening 
of  the  valve,  and  tbe  tube  suspended  by  it;  the  elbow  does  not 
interfere  with  the  free  passage  of  the  impure  air  into  the  chimney. 
If  tliere  is  no  tire  in  tlie  chimney,  a  smoke-boai-d  should  fill  up 
the  fireplace  aa  air-tight  as  possible,  and  the  bend  of  the  flexible 
tube  paased  through  a  hole  made  therein,  near  the  floor.  Where 
a  regiater  grate  is  used,  in  any  case  the  valve  should  be  closed 
when  there  is  uo  fire  in  the  grate,  leaving  the  only  communication 
between  the  room  and  the  chimney  to  be  made  by  the  short  leg  of 
the    siphon.      A  ventilator   may  be  made  easily  removable  by 
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adopting  the  plan  aa  in  fig.  79,  a  channel  a  being  cat  in  tb« 
chimney  breast,  (the  under  side  at  a  level  with  the 
chimney  piece,)  communicating  with  the  interior  of  ^■' 
the  chimney ;  a  hollow  pillar  b  standing  on  the 
chimneypiece  may  be  placed  in  communication  with 
this  by  the  smiUl  tube  c :  on  removing  the  pillar  ft, 
the  aperture  mar  be  filled  up  with  an  omameutal 
plug  or  cover.  In  fig.  80  we  give  a  aketch,  show- 
ing now  the  system  may  be  carried  out  by  making 
tpecial  channels  in  the  wall;  the  only  part  seen 
being  the  apertures  placed  near  the  ceiling,  through 

which  the  impure  air  ia  withdrawn  from  the  apart-   

ment.  The  fact  that  heated,  and  even  hot  air,  de- 
scends through  the  ehorter  branch  of  the  siphon, 
and  is  discharged  by  the  long,  gives  facilities  for 
ventilation  of  easy  adaptation  in  almost  every  case 
where  desiderated.  This  facility  of  adaptation  is  more  i 
observable  iu  plans  for  withdrawing  the  products  oi 
combustion  from  apartments. 


'A 


^  t^ 


■culiarty 
gaseous 


Fig.  81  represents  a  pillar, 
forming  the  short  branch  of 
the  siphon,  communicating 
at  its  foot  with  the  chimney 
or  long  leg.  To  the  pillar, 
as  seen  in  the  engraving, 
branches  with  argand  gas- 
burners  are  attached,  fur* 
niahed  with  glass  cylindrical 
ahades.  Attached  to  the  pil- 
lar, and  standing  out  from  it  at  right  angles,  are  small  tubes;  the 
outer  aii<L  lower  edges  of  these  are  placed  in  contact  with  the 
inner  and  upper  edge  of  the  glaaa  cylinders.  Thns  arranged, 
the  communication  between  the  cylinders  and  the  interior  of  the 
large  tube  forming  the  short  leg  of  the  syphon  is  made  complete. 
The  current  established  down  the  Ice  carries  the  products  of 
"imbuntion  from  the  cylinders  along  the  abort  lateral  branches, 
■lown  the  short  leg,  and  finally  diacliarges  them  up  the  chimney, 
fo  test  the  efficiency  of  this  arrangement,  we  have  repeatedly 
)laced  piecea  of  paper  immediately  above  the  lateral  tubes — in 
act,  in  close  contact  with  the  upper  aide  of  these,  and  not 
he  slightest  discoloration  could  we  detect,  even  after  length- 
ened Juxtaposition,  Aa  the  temperature  of  the  air  passing  down 
he  short  leg  is  increased,  the  velocity  of  the  current  is  increased 
n  proportion.  This  we  have  had  repeated  opportunities  of  teet- 
........         ■         ■       itB 

the 


ig,   by  placing  a  thermometer  within  the  tube,  witnessing  ii 
ariations  througl  if-'it-ioffrinca  placed  air-tight  in  thesideol  tl 


ube.     The  top  o' 


be  left  open,  and  the  air  is  with- 
''=ehtlv  "ffe^tinff  •»•-  -pl^-ity  of 
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the  currents  through  the  lateral  tubes.    The  body  of  tlie  tube  forai- 
ing    the    short    leg,   if   of 

meta),   in   time   gives   out  Fig.  81, 

a    conaiderable    degree    of 
healtliy  radiant    heat.      If  ^-     ■■- — 

this  advantage  is  not  desi- 
derated, the  tube  may  be 
formed  of  non-conducting 
materials.  Where  orna- 
mented appliances  are  re- 
quired, any  form  can  be 
easily  carried  out,  as  in  fig. 
82.  The  descending  branch 
miglit  be  formed  in  any 
way  most  convenient.  Gas- 
burners  of  other  forma  may, 
by  suitable  adaptations,  be 
used  with  similar  results. 
A  vase-shaped  glass  may 
be  added  to  the  short  log  of 
the  siphon,  thus  becoming 
an  elongation  and  portion 
of  it,  and  hare  within  it  a 
burner  with  the  usual  glass 
chimney.  In  this  case,  ar- 
rangements must  be  made 
to  supply  the  burner  with 
fresh  air ;  and  this  must 
bo  independent  of  the  de- 
scending current.  The  heat 
and  products  of  combustion  descend  with  that  ciirreDt,  and  pass 
oti'  by  the  long  leg.  By  either  of  these  arrangements,  with 
the  lateral  tubes,  or  with  vase-shaped  glass,  the  products  of 
combustion  are  not  only  carried  away,  but  the  orihces  present 
efficient  and  capacious  channels  for  ventilating  the  apartments. 
In  fig,  83,  an  idea  may  be  derived  as  to  the  method  to  be 
adopted  in  applying  the  principle  to  the  ventilation  of  school- 
rooms, &c.  &c.  in  a  cheap  and  simple  form.  The  tubes  should 
communicate  with  the  chimney  aoove  its  throat,  if  a  fire  is 
used  in  connection  therewith;  if  not,  a  ciiimney-board  must 
close  up  the  fireplace  very  tightly,  and  the  pipes  of  communica- 
tion pass  througli  holes  made  in  this  :  the  siphon  will  thus  be 
mado  very  efficiently.  From  what  we  have  given  on  this 
point,  we  trust  to  have  made  it  plain  that,  with  the  aid  of 
this  principle,  currents  in  any  direction  may  be  readily  made, 
by  which  the  impure  air  from  any  apartment,  however  situated, 
may  be  easily  removable,  and  its  applications,  moreover,  mado  iu 
strict  accordance  with   the   requirements   of  architectural  oraa> 


336         AQKICULTUBAL  A.RCHITECTUKE  AND  EHOIHEESIHO: 

ment.     The  plan,  we  may  note,  in  concluaion,  has  been  CMried 
out  in  numerous  . 

esses  with  mark-  ^'*"  ^ 

edsucceee.  We 
have  consider- 
able confidonce 
in  recommeDd- 
ing  the  adoption 
of  the  plan,  and 
should  like  much 
,to  hear  of  any 
of  its  succesefut 

rtcations  in 
^;riculturai 
dietrictB  of  Scot- 
land. 

Having  now 
treated  on  cer- 
tain preliminary 
and  important 
points,  we  are 
prepared  to  take 
into  considera- 
tion the  arrange- 
raeDt  and  con- 
struction of 
dwelling- honees , 
and  cottages.  ^N,^<xr~ 
Ab  prefatory  to  tt'OxS- 
our  descriptions 
of  the  various 
kinds  of  mate- 
rials used  in 
house  -  construc- 
tion, and  the 
•noBt  improved 
nethoda  of  using 
hem,  80  as  to 
ittain  etFective 
economical  and 
iff  structures, 
*  all  con- 
at;  line  impor- 
AQt  subject  of 

v9  to  obtain 
o  twon+ial  re 


(ui»'  onua  S'-*  ontlay  of 
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materia].     Id  this  section,  plans,  elevations,  and  sections  of  the 
various  kinds  of  structures  will  be  comprised. 

And  first,  in  the  arrangement  of  the  house,  the  essential  point  of 
ligJu  should  be  well  considered.  Good  aspect  for  the  rooms  in 
wliich  the  inhabitants  spend  most  of  their  time,  is  of  great  import- 
ance ;  but  it  is  very  evident  that  all  advantage  in  this  respect  is 
completely  lost  if  due  means  are  not  taken  to  allow  the  light  in 
unlimited  quantities  to  have  free  access  to  the  rooms.  The  im- 
portance of  a  good  supply  of  light  has  been  long  overlooked,  and 
It  has  only  been  within  a  very  recent  period  that  the  subject  has 
at  all  been  considered.  The  result  of  the  investigations  on  light 
has  proved  that  a  close  and  intimate  connection  exists  between  it 
and  the  performance  of  the  higher  functions  of  animal  and  vege- 
table existence.  Plant  a  pea,  for  instance,  in  a  dark  cellar — what 
is  the  consequence  l  It  takes  root,  and  grows,  doubtless ;  but  the 
shoots  it  throws  out — are  they  vigorous,  and  possessed  of  that 
healthy  green  colour,  the  effect  of  the  existence  of  healthy  juices! 
No.  Pale  and  sickly,  the  plant  droops — growing  still,  but  never 
arriving  at  fructifying  maturity.  As  with  vegetable,  so  with 
animal  life.  In  many  of  our  lar^e  towns  are  dark  cellars  and 
rooms,  lanes,  and  alleys,  in  which  the  fiflorious  light  of  day  never 
enters,  which  are  inhabited  by  wretched  beings ;  the  grown-up, 
ale  and  sickly — the  young,  stunted  and  deformed.  And  not  the 
ess  marked  or  decided  is  the  state  of  things  in  this  respect,  as 
witnessed  in  the  country  districts — windows  few  in  number,  and 
so  miserably  deficient  in  size  that  all  the  light  admitted  only 
serves  to  make  "  the  darkness  visible.**^  To  one  who  knows  the 
effect  of  light  upon  health,  such  specimens  of  ignorance  on  the 

fart  of  our  cottage  builders  is  calculated  to  give  extreme  pain, 
t  is  easy  to  blame  the  window-tax  for  this  state  of  matters ;  but, 
much  injury  as  the  tax  has  really  done  to  the  interests  of  sani- 
tation, it  is  wrong  to  blame  it  as  the  cause  of  neglect  in  this  point 
of  cottage  architecture.  Cottages  are  rarely  designed  to  have  the 
number  and  size  of  windows  which  made  the  house  liable  to  the 
window-tax,  so  that  really  the  parsimony  or  ignorance  of  the 
builder  must  alone  be  blamed.  Mr  Ward,  of  London,  has  been 
instrumental  in  drawing  much  attention  to  the  influence  of  light 
upon  health.  In  his  examination  before  the  Health  of  Towns 
Commission,  he  stated  that,  during  a  practice  of  thirty  years  in  a 
densely  populated  neighbourhood,  his  attention  was  repeatedly 
drawn  to  the  influence  of  light,  not  only  as  a  most  efficient  means 
of  preventing  disease,  but  likewise  as  tending  materially  to  render 
disease  milder  when  it  occurs,  and  more  amenable  to  medical  and 
other  treatment.  And  he  also  gave  the  following  remarkable 
illustration : — Dupuytren,  a  very  celebrated  physician  of  Paris, 
mentions  the  case  of  a  lady  whose  remedies  had  baffled  the  skill 
of  several  eminent  practitioners.  This  lady  resided  in  a  dark 
room,  into  which  the  sun  never  shone,  in  one  of  the  narrow  streets 
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of  Paris.  After  a  careful  examination,  Dupuytr^n  was  led  to 
refer  her  complaint  to  the  absence  of  light;  a  removal  to  a  cheer- 
ful situation  was  recommended,  and  attended  with  beneficial 
results,  her  complaint  completel}'  vanishing.  Dr  Edwards  insti- 
tuted a  set  of  experiments,  which  serve  to  show  the  importance  of 
a  supply  of  light.  He  proved  that  if  tadpoles  are  nourished  with 
proper  food,  and  exposed  to  the  constantly  renewed  contact  of 
water,  in  order  to  maintain  their  beneficial  respiration,  but  entirely 
deprived  of  light — although  they  continue  growing,  their  meta- 
morphosis into  the  condition  of  air-breathing  animals  is  arrested, 
and  they  remain  in  the  form  of  large  tadpoles.  It  is  during 
childhood  that  the  evil  efiects  of  want  of  light  is  most  directly 
influential  in  acting  injuriously  on  the  full  physical  development. 
"  The  strength  and  constitution  of  the  man  is  very  much  dependent 
on  his  early  rearing  during  childhood.  Whatever  stints  the 
growth  of  a  child  must  operate  on  his  physical  capacity  for  labour."*' 
The  want  of  light  exercises  another  influence  worthy  of  being 
noted — a  moral  one.  This  is  so  self-evident  that  the  statement 
scarcely  requires  a  proof.  "  The  more  dark  corners  you  have  in 
the  dwellings  of  the  poor,  the  greater  amount  of  filth  and  dirt  f' 
and  their  sure  concomitants,  we  may  add — carelessness  and  disease. 
There  is  every  inducement,  in  an  ill-lighted  house,  for  the  inha- 
bitants to  become  careless  and  indifferent  as  to  personal  and 
household  cleanliness. 

With  reference  to  the  amount  of  light  to  be  admitted  to  a  room 

of  given  dimensions,  it  is  difficult  to  give  an  exact  rule.     If  the 

means  of  easily  modifying  it  can  be  attainable,  we  can  scarcely 

conceive  of  there  being  too  much  light.  Sir  William  Chambers,  the 

eminent  architect,  generally  added  the  depth  and  height  of  the 

rooms  on  the  principal  floor  together,  and  took  one-eighth  thereof 

for  the  width  of  the  window.  The  height  should  be  double,  or  a  very 

little  more  so  than  this.    The  height  of  the  windows  in  other  storeys, 

if  any,  is  increased  in  proportion ;  but  the  width  of  all  remains  the 

same  as  those  below.     An  important  thing  to  be  guarded  against 

's,  making  the  sill  too  high  from  the  floor.     In  sitting-rooms,  the 

learer  the  floor  the  better.     In  kitchen  windows,  the  height  will 

require  to  be  at  least  2  feet  9,  as  the  kitchen-dresser  is,  or  should 

He,  placed  against  it.     This  also  should  be  the  height  of  that  in 

he  scullery,  as  the  slop-stone  or  sink  is  placed  there.     But,  with 

•iiese  two  exceptions,  the  windows,  in  the  generality  of  cases,  should 

)e  placed  near  the  floor.     Windows  with  sills  at  a  distance  from 

'le  floor  contribute  more  than  anything  to  make  a  room  look 

»»«erless  and  dull.    When  sitting,  the  view  is  entirely  limited — in 

■vn,  +0  the  tops  of  the  neighbouring  houses,  with  all  their  charm - 

Hi.   -■  ..ety  of  chimney  finishings;  and  in  the  country,  to  the  tops 

^'       —-  ^r  the  sky  above.    We  are  strong  advocates  for  making  the 

hJn.  .     If  the  sight  of  "  Nature'^s  lovely  garb*'  is  beneficial 

..Ik*  .     *♦»  *  »<I.Hv     "vh''    1t»r\fivp   t     I      io1vA4  of  I*    Sw  f ll<     ^OOlisll- 
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ness  of  our  constructive  arrangements.  It  seems  to  as  passing 
strange,  that  man  should  sigh  so  much  for  the  green  fields  around 
him,  and  at  once  proceed  to  box  himself  up  in  a  half-lighted  room, 
^^  cribbed,  cabined,  and  confined/^  If  it  is  objected  to  this  decided 
mode  of  settling  the  height  of  window-sills,  as  being  opposed  ia 
some  cases  to  the  rules  of  strict  architectural  practice,  we  can 
only  meet  it  by  expressing  an  opinion,  that  the  sooner  all  archi- 
tectural styles  are  Drought  to  act  in  accordance  with  the  dictates 
of  the  science  of  living,  the  better;  and  if  this  test  cannot  be  sub- 
mitted, the  styles  should  be  laid  aside  as  unfitted  to  the  requir- 
ments  of  modern  science.  Elegance  of  appearance,  and  appro- 
priateness of  style,  is  doubtless  a  desideratum;  '^but  the  designer 
who  would  sacrifice  any  portion  of  efficiency  merely  to  please  the 
eye,  cannot,  in  our  opinion,  be  commended  for  his  judgment.^' 
The  arranging  of  windows  with  relation  to  fireplaces  is  of  con- 
siderable importance.  Not  far  from  the  place  we  write,  there  has 
been  a  large  house  lately  constructed,  in  which  the  following 
absurdity  has  been  perpetrated.  In  fig.  84,  a  is  the  fireplace,  b  the 
window;  the  corner  c  is  so  dark  that  p.    g^    . 

the  articles  in  the  cupboard  there 
placed  can  scarcely  be  seen  in  clear 
weather;  in  thick  or  misty,  they  are 
nearly  altogether  invisible.  But  ^ 
another,  and  even  worse,  fault  is  -f 
to  be  found  with  this  arrangement. 
The  fireplace  from  the  deep  jambs  is 
thrown  quite  into  the  shade ;  and 
the  result  is,  that  all  cooking  pro- 
cesses are  carried  on  with  great  difficulty  and  loss  of  time.  If 
the  window  had  been  placed  at  d^  the  fault  would  not  have  been  so 
egregious  as  in  the  former  case,  yet  bad  enough  in  some  respects, 
as  the  cook  would  be  standing  with  her  back  to  the  light ;  and  if 
the  window  had  an  aspect  favourable  to  the  sunlight^s  easy  en- 
trance, the  fire  would  be  flooded  with  the  light  and  easily  put  out. 
The  best  position  for  the  window  would  be  at  e  orf.  Such  matters 
as  these  are  worthy  of  consideration :  they,  in  fact,  constitute  im- 
portant points,  on  which  materially  depends  the  comfort  and  con- 
venience of  the  house.  Before  a  house  can  be  arranged  consistent 
with  domestic  convenience,  it  is  absolutely  essential  to  know  what 
these  conveniences  are.  A  want  of  this  knowledge  is  the  cause  of 
so  much  money  being  absolutely  thrown  away  in  building  houses, 

E resenting,  in  point  of  fact,  almost  everything  to  render  house- 
ecping  a  source  of  annoyance  and  continual  trouble.  We  are 
writing  now  in  a  district  where  there  are  many  country  villas, 
and  large  houses,  yet  it  is  no  difficult  matter  to  point  to  many  which 
are,  in  '^  little  thin^^s,^^  so  called,  miserably  deficient.  Houses  are 
made  to  live  in,  not  to  look  <at. 

The  placing  of  the  doors  of  apartments  depends  much  upon  the 
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local  arrangements  of  the  buildings.    As  a  general  rule,  it  may  be 
noted,  that  they  should  never  be  placed  near  the  fireplace,  or  where 
the  bed  in  a  bedroom  is  to  be  placed.     The  middle  of  the  wall  is 
the  best  position  for  doors;   but  the  grand  point  to  be  noted  is, 
that  they  should  be  placed  in  relation  to  the  windows,  that  currents 
of  air  can  be  easily  established  thoroughly  from  apartment  to 
apartment.     The  usual  proportion  of  doors  is  the  height  twice  the 
breadth,  or  a  double  square,  as  some  term  it.     It  is,  however, 
erroneous  to  suppose  that  the  proportions  of  a  door  are  to  be  found 
thus:    there  are   peculiar    constructions  which   require    peculiar 
measures.     On  this  point  we  may  quote,  from  good  authority,  the 
following  remarks : — "  With  respect  to  the  height  of  doors  in  the 
aperture,  there  is  a  universal  rule  in  reason,  though  not  observed. 
There  is  a  certain  height,  below  which  they  must  not  be ;  though,  for 
dignity  and  proportion,  the  field  in  which  they  may  exceed  is 
almost  unlimited.     The  human  stature  is  the  mark  for  the  least 
height  that  can  be  proper :  he  who  makes  a  door,  is  not  to  descend 
below  this  established  proportion.     For  the  lowest  door,  then, 
the  height  must  be  such  as  that  a  man  of  the  highest  common 
stature  may  go  through   it  without  stooping.     This   limits  the 
measure  to  six  feet.     Below  this,  the  door  of  no  house  should  bo 
made,  even  of  the  plainest ;  but  all  above  is  left  to  fancy,  guided 
by  the  general  idea  of  proportion.     The  height  being  thus  deter- 
mined, the  breadth  comes  into  consideration.     The  sides  must  be  so 
distant,  that  they  may  not  reduce  a  man  to  enter  with  his  arms 
in  any  particular  posture.     As  he  is  to  go  in  without  stooping,  so 
he  ougtit  to  be  able  to  walk  in  at  ease.      The  smallest  dimen- 
sions in  breadth  that  can  be  allowed  is  3  feet ;  and  this  being  half 
of  the  given  height,  has  a  very  good  ^flfect  in  respect  of  general 
proportion.''     The  principal  or  entrance  door  may  be  from  3  feet 
6  to  6  feet  broad,  and  from  7^  to  8  feet  high ;  those  in  the  interior 
may  be  from  2  feet  9  to  3  feet  6  broad,  and  from  6  feet  6  inches 
to  7  feet  high.      Entrance-doors  are  varied  in  proportion  to  the 
general  size  of  the  front  of  the  house.     Where  the  frontage  is 
much  greater  in  length  than  in  height,  the  breadth  of  the  door 
nust  be  proportioned,  so  as  to  be  a  little  too  much  for  its  height. 
Vhere  tne  height  of  frontage  exceeds  the  length,   the  converse 
•f  this  rule  is   to   be  adopted.     Entrance-doors  should  not  be 
/laced  on  a  level  with  the  surrounding  ground,  but  approached  by 
^ne  or  more  steps.     This  will  throw  the  floor  above  the  level  of 
He  ground,  which  should  always  be  the  case  in  good  construc- 
''>ns.     The  width  of  a  door  should  exceed  the  just  proportion  of  its 
jeight,  in    the   ratio   of  its   elevation  above  the  ground.     The 
mnging  of  doors  should  be  carefully  considered.    Where  the  door 
a  Jr  f  ^/^  lo    of  t^«  r'^^m,  thehin^res  should  be  at  the  side  nearest 
Hi        .^,  ^'*-     *i-    aoo"-   v^'>T     ip'^n  will  lie  along  the  wall, 

t     '  ti.,     1  1^       ^'^^  should  be  hinged  so 


't  ^ 
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outer  face.  On  a  party  entering  the  room,  he  can  not  only  see,  but 
be  seen  by  those  in  the  apartment ;  if,  on  the  contrary,  it  is  hung 
the  other  way,  on  the  door  being  opened  the  party  entering  is 
thrown  into  shade.  In  some  instances  two  rooms  are  divided,  and 
made  into  separate  apartments,  by  means  of  folding- doors,  forming, 
when  shut,  a  wooden  partition.  When  these  are  thrown  open, 
they  are  exceedingly  awkward,  projecting  into  the  room  at  right 
angles  to  the  wall.  To  avoid  this,  the  walls  on  either  side  should 
be  made  hollow,  to  receive  the  doors — these  sliding  upon  metal 
surfaces,  by  which  the  movement  in  and  out  is  much  facilitated. 
Where  a  door  communicates  with  a  small  room,  as  a  closet,  dress- 
ing-room, or  bath-room,  entering  from  a  large  room,  the  door 
should  always  open  into  the  latter,  there  being  too  little  space  in 
the  small  one.  All  these  matters  may  seem  of  little  moment ; 
but  as  they  tend  to  minister  to  our  domestic  comfort  and  conve- 
nience, they  are  worth  attending  to. 

In  planning  out  a  house,  the  grand  requisite  to  be  attained,  is 
the  obtaining  the  utmost  possible  amount  of  convenience  out  of  the 
least  possible  amount  of  space,  and  consequently  material.  And  it 
may  be  accepted  as  a  general  truth,  that  it  is  as  easy  to  attain 
this  as  not.  Of  course  it  is  necessary  that  considerable  attention 
be  paid  to  all  the  details  of  arrangement.  That  this  consideration 
is  very  rarely  given,  seems  to  be  the  rule,  if  we  may  judge  from 
the  vast  number  of  houses  built  every  day,  in  the  arrangement  of 
which  no  attention  whatever  seems  to  have  been  paid  to  the 
methods  by  which  domestic  comfort  and  convenience  could  be 
obtained.  In  a  matter  of  such  importance,  it  is  really  a  pity  to 
see  the  evidences  of  so  lamentable  an  ignorance  in  such  profusion 
around  us.  With  many  it  seems  to  have  been  the  all-prevailing 
idea  that  shelter  only  was  needed,  comfort  and  labour-saving  con- 
veniences being  altogether  ignored.  Despite  of  all  the  talk  there 
has  been  of  late  years  about  improved  arrangements  necessary  to 
insure,  not  only  health  and  comfort,  but,  what  is  of  far  greater 
importance  in  a  social  point  of  view,  morality  and  decency,  we 
seem  to  be  as  far  from  perfection  as  ever — at  least  so  far  as  the 
houses  of  our  people,  whether  these  be  agricultural  or  manufac- 
turing, are  concerned.  Pity  it  is  that  this  should  have  even  a 
shade  of  truth  in  it,  surrounded  as  men  are  by  the  lights  of 
science.  These  remarks,  be  it  noted,  are  more  particularly  appli- 
cable to  constructions  adapted  for  labourers  and  the  working- 
classea.  In  the  neighbourhood  of  the  place  we  now  write, 
there  are  houses — so  called — in  which  there  is  not  the  slightest 
tittle  of  evidence  that  the  designers  had  for  one  moment  in  view 
the  requirements  of  either  comfort  or  economy,  not  to  notice  at 
all  those  of  morality  or  decency.  In  all  respects  they  are  libels 
on  the  humanity  of  our  nature.  The  rule  seems  to  be  —  get  the 
best  rent  for  the  houses,  at  the  least  possible  outlay  in  building 
them.     Bricks  and  mortar  with  some  are  of  infinitely  more  value 
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than  the  health  and  morals  of  those  for  whom  the  erections  are 
intended.     It  affords  matter  of  extreme  thankfulness  to  those  who 
are  really  interested  in  the  welfare  of  our  labouring  population, 
that    those    ^^ whose    lines    are    cast    in    pleasant   places'^    are 
doing  much  to  ameliorate  and  improve  their  disastrous  condition. 
Before  the  minds  and  habits  of  the  people  can  be  improved,  it  is 
imperatively   necessary   that   their   physical   amendment  should 
precede  all    other    measures.      The  physical    condition    of    the 
labouring  classes  has  been  justly  called  by  Mr  Mills  the  great 
economic  question  of  the  future ;  and  in  no  way  can  it  be  so  effi- 
ciently ameliorated  as  by  the  improvement  of  their  houses.     To 
judge  by  the  too  well-defined  line  of  demarcation  made  between 
houses  paying  comparatively  high,  and  those  paying  low  rents, 
it  seems  as  if  there  were  two  codes  of  morality  existing,  in  which 
the  requirements  of  each  had  to  be   studied  by  builders  when 
applied  to  the  arrangement  of  houses ; — just  as  if  the  prevailing 
idea  with  them  was,  that  if  the  considerations  of  delicacy  and 
refinement  of  feeling  evidenced,  and  cared  for  by  the  inhabitants 
of  houses  of  ten,   fifteen^  twenty,  or  a  hundred  pounds^  rent, 
rendered   certain   domestic   arrangements  —  as  separate  sleeping 
rooms  —  absolutely  necessary,  that  these  were  not  at  all  to  be 
noticed  as  essential  in  houses  of  those  who  had  merely  to  pay 
a  matter  of  two,  three,  four,  or  six  pounds  of  rent ; — the  rule  appa- 
rently  being,   that   outward   morality  or  decency   can   only  be 
insured  in  proportion  to  the  amount  paid  for  it;  that  the  rich 
and  wealthy  can  desiderate  these  points ;  but  that  the  poor  and 
indigent,  being  poor,  have  no  right  to  think  of  them,  far  less  claim 
them  as  a  right.     And  the  misfortune  of  the  thing  is,  that  just  as 
this  most  unchristian  principle  is  carried  out,  so  does  it  tend  to 
bring  down  the  standard  and  efficiency  of  the  mind  with  those 
unfortunate  people  who  are  chiefly  subjected  to  its  influence.    So 
long  as  builders  and   house-proprietors   make   money   the  only 
standard  by  which  the  amount  of  decency  and  comfort  is  to  be 
measured,   so  long  will  the   real   amelioration   of  the  working- 
-^lasses  be  retarded.      Now,  with  such,  it  is  of  no  avail  to  tell 
;hem  that  improved  constructions  make  improved  morals:  the 
distinction  is  not  obvious  enough  to  influence  them  to  bring  out  a 
^>etter  state  of  things.      But  to  tell  them   that  improved  con- 
jtructions  bring  better  rent,  and  that  those  improved  construo- 
^'-^rxv  '•ar   '>e  obtained  by  no  greater  outlay  of  money  than  is 
H«;c^d0k«<j  to  make  bad  ones,  we  at  once  place  before  them  a 
annfible  motivc,  which  may  work  for  good.     The  fact  is  quite 
-y.'^u  la    that  the  working-classes   rush   from   badly  arranged 
^»'      <  those  where  convenience  and  comfort  are  to  be  had  ; 
»        >^xn,i  houses  in  this  respect  never  want  good  tenants,  even 
...  J9;h  a  little  higher  rent  is  demanded.     Raise  the  quality  of 
^'^mmodation,  and  ^'^^^  at  once  raise  the  moral  and  social 
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ON  THE  CLIMATE  OF  THE  BRITISH  ISLANDS,  IN  ITS  EFFECTS 

ON  CULTIVATION. 

By  Thomas  Rowlandson,  G.E.,  F.G.S.,  London. 
(Continued  from  page  290.) 

Different  annual  quantity  of  ratn^  and  diffei^ence  in  the  diatrtbu^ 
tion  of  rain, — Perhaps  no  better  mode  could  be  devised  of  exhi- 
biting the  different  amount  of  rain  in  various  localities  than  that 
to  be  seen  in  the  Physical  Atlas  of  Berghaus,  as  published  in  its 
English  form  by  A.  Keith  Johnston  of  Edinburgh.  The  two 
principal  features  of  his  hyeto^raphic  or  rain  map  of  Europe  are 
marked — the  one  by  different  shading,  called  the  isohyetoses,  or 
carve  of  equal  amount  of  rain, — and  the  line  of  isotherombroses,  or 
line  of  distribution  of  summer,  autumn,  &c.,  rain. 

The  isohyetoses  of  35  inches  French,*  or  37.3  inches  English, 
include  the  Hebrides  and  adjoining  coast  of  Scotland,  and  in 
Ireland  and  England  form  a  curve  from  the  mouth  of  the  Shannon, 
including  the  counties  of  Kerry,  Cork,  and  the  western  part  of 
Waterford,  in  the  vicinity  of  the  Gummenah  Mountains,  crossing 
St  George^s  Channel,  and  including  the  whole  of  Cornwall  and 
part  of  the  western  district  of  Devon.  The  line  of  30  inches 
French,  or  32  inches  English,  in  Scotland  is  almost  solely  con- 
fined to  the  counties  of  Caithness  and  Ross,  with  a  portion  of  the 
northern  and  western  parts  of  Inverness.  In  Ireland  and  Eng- 
land, the  same  line  commences  at  Lough  Foyle,  gradually  inclin- 
ing to  the  southward,  until  it  passes  across  the  Irish  Sea  to  the 
south  of  Belfast,  wlien  it  rapidly  descends  to  the  Isle  of  Anglesea, 
and  proceeds  to  the  westward,  along  the  borders  of  the  Irish.  Sea 
to  Liverpool,  from  which  it  bends  towards  the  borders  of  Wales 
and  the  adjoining  English  counties  to  the  vicinity  of  Bristol, 
frou)  which  point  it  takes  an  easterly  direction,  crossing  through 
Hampshire,  a  few  miles  north  of  Portsmouth,  and  passes  into  the 
Channel  near  Dover.  The  line  of  25  inches  French,  26.7  inches 
English,  includes  the  whole  of  the  north  of  Ireland  to  the  north 
of  the  line  just  described,  and  in  Scotland  commences  at  the 
eastern  borders  of  the  Isle  of  Skye,  from  which  point  it  descends 
to  Glasgow;  from  whence  it  takes  a  nearly  straight  southern  line 
by  Carlisle,  Kendal,  Lancaster,  Manchester;  from  which  latter 
place  it  takes  a  circular  sweep  to  Oxford,  from  which  point  it 
passes  south  of  London  to  Sheemess ;  from  Sheerness  it  takes  a 
northern  direction  up  the  middle  of  the  Channel  and  German 
Ocean  to  the  latitude  of  the  mouth  of  the  H umber.     The  parts  of 


*  Fifteen  French  inehes  arc  equal  to  about  IG  English  inches. 
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England  and  Scotland  between  the  northern  and  southern  iso- 
hyetosal  lines  of  26.7  inches  just  described,  have  an  average  rain- 
fall of  24  inches,  and  the  number  of  wet  days  amount  to  152 :  of 
the  whole  rain,  25  per  cent  in  this  district  falls  during  the  sum- 
mer mouths.  In  the  district  of  26.7  inches  annual  rain-fall,  there 
are  208  wet  days,  and  20  per  cent  of  the  annual  rain  falls  during 
summer.  With  particular  exceptions,  to  be  noticed  hereafter, 
these  lines  of  equal  rain  just  described,  agree  pretty  well  with  the 
observations  made  in  different  parts  of  England,  as  will  be  imme- 
diately perceived  by  comparing  the  annual  rain-fall  of  the  follow- 
ing places,  with  their  respective  situations  on  a  map  of  the  British 
Isles : — 


Inches. 

TndMi. 

North  Shields,         .                 ; 

26.200 

East  Retford,  Nottingham,    . 

25.78 

Carlisle,  Cumberland, 

31.280 

Birmingham,  Warwickshire, 

26. 

Whitehayen,        do. 

49.207 

Hereford, 

26. 

The  Flosk,           do. 

53. 

Cirencester,  Gloucester, 

28.970 

Cookermouth,      do. 

46.930 

Empingham,  Rutlandshire,    . 

24.610 

Keswick,             do. 

62.202 

London, 

25. 

Ennerdale  Lake,  do. 

76.880 

Epping,  Essex, 

23.650 

Lowe's  Water,    do. 

69.542 

Epping,    do.  (ayerage,) 

19.500 

Battermere,         do. 

87.48 

Uckfield,  Sussex,    . 

25.030 

Wartdale  Head,     . 

10.55 

Stratton,  ComwaU, 

40.890 

Gatesgarth 

124.13 

Helston,      do. 

37.800 

Scathwaite,  Borrowdale, 

151.87 

Culloden,  Scotland, 

25.586 

Brougham  Hall,  Westmoreland, 

35. 

Arbroath,      do. 

28.211 

Grasmere,                     do. 

121.08 

Kelso,            do. 

24.442 

liangdale  Head,           do. 

186. 

Merchiston,    do.     . 

21.270 

Kendal,  . 

53.846 

Applegarth  Manse, 

30.820 

Bolton-le-Moors,  Lancashire, 

48.110 

Dumfries, 

36.9 

Cartmel,                   do. 

5^665 

Largs,  Ayrshire,     . 

43.5 

Lancaster, 

40. 

Castle  Toward,  Argyle, 

56. 

Kampside,                do. 

40.289 

Glasgow, 

33^ 

Manchester,              do. 

37.394 

Dalkeith, 

25. 

Liyerpool,                 do. 

36. 

Edinburgh, 

24. 

Erthwaite  Lodge,  Lake  dis- 

Crawley Springs,  near  Edinburgh, 

86. 

trict,  Lancashire, 

84. 

Greenock, 

39. 

Doncaster,  Yorkshire, 

29.198 

Loch  Lomond 

52. 

Leeds,              dow 

25.586 

Aberdeen, 

28.66  . 

Ackworth,       do. 

25. 

Fochabers, 

26. 

Derby,  Derbyshire, 

24. 

Elgin,      . 

24. 

Highfield  Honse,  Nottingham, 

29.595 

Isle  of  Man, 

37.28 

-.-•f 


A  remarkable  exception  to  the  general  law  previously  laid  down 

s  found  within  the  isohyetosal  line  of  26.7  inches,  which,  though 

>trictly  applicable  to  the  inland  parts  of  £ngland,  do  not  at  all 

•>ly  to  the  western  parts  of  south  Scotland,  particularly  adja- 

*^  the  Solway  Firth,  the  Isle. of  Man,  the  Lake  district,  and 

...   t^  lire.     The  most  marked  exceptions  are,   however,   to  be 

^^  mountainous  region  of  south  Scotland,  the  Lake  dis- 

-1^    "rtQun tains  bordering  the  counties  of  York  and 

au^-'  *-^"'*   )laces,  the  mountains  appear  to  have  the 

fee  •  -  -'•      ^  heavy  as  tb'^se  frequently  found  in  the 

,4W     "hich  heavj     aIhs  have  a  most  marked 
-  ----itfti   .-      ^r    »linr»«iv-     •■  ^h*^  jidi«^i*'''iU  distric** 


-»in' 
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The  annual  fall  of  rain  in  North  and  South  Wales  is  also  much 
greater  than  that  indicated  by  Berghaus'^s  isohyetosal  curves  ;  and 
the  same  remark  applies  to  the  mountainous  districts  of  Kerry, 
West  Cork,  and  Waterford,  in  Ireland.  It  may  be  here  observed 
that  these  isohyetosal  lines  are  only  intended  to  apply  to  districts 
comparatively  level,  and  at  least  at  a  moderate  distance  from 
mountain  ranges.  The  same  remark  applies  to  the  mountainous 
district  of  Devon  and  Cornwall.  If,  also,  it  is  observed  that  the 
rain-fall  in  the  driest  part  of  £ngland  averages  more  than  24 
inches,  it  must  always  be  borne  in  mind  that  many  places  in  the 
central  part  of  England  are  elevated  some  hundreds  of  feet  above 
the  level  of  the  sea.  The  wet  climate  of  mountainous  districts  is 
attributable  to  several  causes,  partly  in  consequence  of  increased 
radiation  and  lowering  of  the  temperature,  wnich  has  the  effect 
of  lowering  the  temperature  and  thus  condensing  the  aqueous 
vapours  brought  up  from  the  Atlantic,  and  precipitating  them  in 
the  form  of  rain.  From  their  elevation,  mountains  are  more  cal- 
culated to  catch  the  upper,  or  that  current  of  the  atmosphere 
which  flows  from  the  equator  to  the  pole ;  and  the  greater  evapo- 
ration which  takes  place  on  mountainous  districts  has  the  effect  of 
producing  cold  and  inducing  rain. 

The  wide  difference  between  the  fall  of  rain  on  level  districts, 
and  that  found  among  mountains,  will  be  easily  perceived  by  per- 
using the  following  tables  of  the  rain-fall  in  the  lake  district,  and 
on  the  lines  of  the  Rochdale  and  Peak  Forest  Canals : — 


FaU  of  Rain  in  the  Lake  and  Mountain  Dtstricts  of  Cumberland  and  Wettmordcund 

in  the  year  1848.    By  J.  F.  Milleb,  Esq. 


No. 

1.  High  Street, 

2.  Round  Close, 

3.  St  James's  Church  steeple, 

4.  The  Flosk,    . 

5.  Cockermouth, 

6.  Keswick, 

7.  Bassonthwaite  Halls, 

8.  Gillerthwaite,  Eanerdale, 

9.  Loweswater  Lake, 

10.  Foot  of  CruQinock  Lake, 

11.  Gatesgarth,  Buttermere, 

12.  Eskdale  Head, 

13.  Do.     Centre  of  yale, 

14.  Wastdale  Head, 

15.  The  How,  Troutbeck, 

16.  Ambleside, 

17.  Langdale  Head, 

1 8.  Scathwaite,  6  inches  aboTe  the  surface, 

19.  Do.        8    do.  do. 

20.  Stonethwaite, 

JOURNAL. — JULY  1852. 


Rain  in  inch«t. 

Wetdi^ 

a                        . 

47.34 ) 

WhitehaTen, 

46.70  \ 

210 

.           . 

36.34 ) 

.           . 

60.82 

207 

a                        . 

62.37 

228 

•                       . 

47.06 

196 

.                        . 

66.40 

229 

•                       . 

97.78 

M 

•                        . 

76.66 

217 

.                        . 

98.07 

207 

.                        . 

133.55 

M 

.                        . 

70.88 

*• 

n 

.                        . 

86.78 

205 

.                        • 

115.32 

243 

.                        • 

91.34 

201 

Westmoreland, 

76.82 

f$ 

.            • 

130.38 

212 

Borrowdale, 

160.89  ) 
157.22$ 

232 

.            . 

130.24 

242 

2a 
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The  MowiUain  Oauges. 


Id  13  months. 

1847.      1848. 

IstDectoSlstDec 


21.  Soawfell  Pike, 


Feet  above 

the  sea. 

3166 


22.  Great  Gable,     .  .  2928 

23.  Sprirkling  Tara,  .  1990 

24.  Stye  Head,        .  .  1290 

25.  Brunt  Rigg,      .  .  500 
14.  Valley  to  the  West  Wartdale, 

13.    Do.  S.E.  Eskdale, 

26.  jSeatoUer)     j  o?fn!?/p 
29.  1  Valley,    1     {1^:^^::,^:!^^ 


1334 


Inches. 

♦64.78 

From  1st  May. 

91.32 

148.59 

138.72 

109.19 

127.47 

95.71 

139.48 

177.55 


Summer  months. 

1st  Hay  to 

31st  Oct. 

Inches. 
49.46 

46.81 
70.95 
60.35 
43.18 
50.16 
37.69 
57.97 


68.96 


Winter  months. 
Dec  1847  to 

April  1848, 
and  Nov.  to 

Dec  1848. 

Inches. 

44.51 
77.64 
78.87 
66.01 
77.81 
58.02 
81.51 

10&59 


It  is  remarked  by  Mr  Miller,  that  from  the  table  for  the  sum- 
mer months,  it  appears  that,  between  the  1st  May  and  the  31st 
October,  the  gauge  at  1290  feet  has  received  20J  per  cent  more 
rain  than  the  valley;  at  1334  feet,  15^  per  cent  more ;  at  1900 
feet,  41^  per  cent  more ;  at  2928  feet,  6  per  cent  less ;  and  at 
3166  feet,  1  per  cent  less  than  the  valley. 

In  the  winter  months  the  gauge  at  1290  feet  has  collected  0.5 
per  cent  more;  at  1344  feet,  5^  per  cent  more;  at  1900  feet,  1 
per  cent  more ;  and  at  2928  feet,  42^  per  cent  less  than  the  adja- 
cent valley. 

The  following  is  the  rain-fall  for  the  year  1844,  ascertained  from 
gauges  put  up  by  a  Manchester  society  on  various  parts  of  the 
hills  in  the  vicinity  of  Blackstone  Edge;  but  it  ought  to  be 
remarked  that  the  rain-fall  in  this  district  during  the  year  1844 
was  from  20  to  tp  per  cent  below  the  average :  — 


Indies. 
28.8 

80.8 

31.6 

84.2 
35.9 

23.8 


Slattocks  or  Laneside,  near  Middleton,  about  450  feet  above  the  sea, 
Moss  Loch,  near  Rochdale,  about  three  miles  from  the  foot  of  Blackstone 

Edge,  about  500  feet  aboye  the  sea,  ..... 

Whiteholm  reservoir,  summit  of  Blackstone  Edge,  probably  1200  feet 

above  the  sea,  (from  the  1st  of  January  to  the  20th  October  only,) 
Toll-bar,  Blackstone  Edge,  easterly  side  of  summit,  900  to  1000  feet  above 

toe  sea,      ......... 

Blackhouse,  about  a  mile  beyond  the  toll-bar,  and  on  higher  ground, 
Sowerby  Bridge,  in  the  vale  of  the  Calder,  (Yorkshire,)  300  feet  above  the 

sea,  .....  .... 

On  the  Peak  Forett  Canal. 

Marple,  531  feet  above  the  level  of  the  sea,  .....        29.40 
Ck>mbe*s  reservoir,  850  feet  above  the  level  of  the  sea,         .  .        42.70 

On  elevated  ridges  between  Bolton-le-Moors  and  Yorkshire,  the  fall  has  been 
found  to  vary  from  48  to  60  inches  per  annum. 
In  the  Moume  mountains,  county  Down,  Ireland,  the  rain-fall  was  found  at 
Lough  Island,  Heavy,  to  be        .  .  72f  inches  per  annum. 

Spelga,  .....        74  „ 

Were  rain-gauges  erected  on  elevated  parts  of  Dartmoor,  the  Isle 

% 

*  The  fall  of  rain  on  Scawfell  during  the  winter  of  1847-1848  was  lost,  in  conse- 
quence of  iigury  sustained  by  the  receiver  from  the  frost. 
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of  Man,  the  west  and  south-west  of  Ireland,  a  like  heavy  annual 
rain-fall  would  be  found. 

It  is  found  that  a  remarkable  discrepancy  takes  place  between  the 
amount  of  rain-water  collected  respectively  at  the  surface  of  the 
ground,  at  the  top  of  a  house,  and  the  top  of  a  high  church  tower  or 
steeple.  This  phenomenon  has  never  been  clearly  accounted  for ;  but, 
from  all  the  circumstances  connected  with  the  case,  no  other  inference 
can  be  drawn  but  that  the  cause  of  the  lower  gauges  always  receiving 
the  greatest  amount  of  water  is  due  to  the  more  saturated  condi- 
tion of  the  atmosphere  near  the  earth.  It  was  at  first  thought 
that  this  phenomenon  was  due  to  the  fact  that  less  rain  fell  in  the 
higher  regions  of  the  atmosphere  than  the  lower ;  but  the  reverse 
appears  to  be  the  case,  not  only  from  the  preceding  tables  of 
mountain  rain-gauges,  but  also  from  other  observations.  It  will 
be  a  pretty  safe  rule  to  observe  that  the  annual  fall  of  rain  in- 
creases in  the  British  islands  as  we  ascend  to  the  height  of  2000 
feet,  after  which  it  decreases;  but  neither  the  increase  nor  decrease 
appears  to  have  any  direct  ratio. 

The  effect  of  winds  in  producing  rain,  according  to  a  series  of 
observations  made  by  Luke  Howard  extending  from  1807  to  1816 
inclusive,  was  found  to  be  as  follows : — 


NE. 

8.E. 

S.W. 

N.W. 

Variom. 

Rain. 

74 

54 

105 

100 

32 

25.18  inohes. 

Whilst  it  frequently  rains  in  winter  during  east  or  north  winds, 
those  winds  are  almost  always  dry  in  summer.  If,  for  example, 
during  the  winter  season,  the  west  winds  have  prevailed,  witn  a 
very  clear  atmosphere,  and  an  east  or  north-east  wind  suddenly 
arise,  the  sky  becomes  cloud v  in  a  short  time,  one  part  of  the 
vapour  of  water  brought  up  by  the  south  or  west  winds  is  preci- 

futated  in  the  form  of  rain  or  snow,  and  thick  fogs  occupy  the 
ower  regions  of  the  atmosphere.  In  this  state  of  things  the  baro- 
meter is  often  at  fair.  But  if  the  east  wind  continues  to  blow, 
the  sky  becomes  serene,  although  the  air  remains  moist.  If  the 
converse  takes  place — that  is,  if  the  sky  is  clouded,  tRe  wind  being 
in  the  east,  ancf  it  suddenly  passes  to  the  south,  the  sky  becomes 
clear,  because  the  warm  air  from  the  south,  by  increasing  the  ten- 
sion of  the  aqueous  vapour  in  the  atmosphere,  dissipates  it,  and 
the  atmosphere  becomes  comparatively  dry,  as  the  warm  south 
wind  at  that  season  of  the  year  is  far  from  being  saturated  with 
aqueous  particles. 

Rain  brought  by  north-east  winds  have  a  different  character 
from  those  brought  by  the  south-west.  When  the  north-east 
wind  suddenly  begins  to  blow,  the  temperature  becomes  lowered, 
large  drops  of  rain  fall  in  abundance  for  several  moments,  the  sky 
then  again  becomes  serene.  With  south-west  winds  the  rain  is 
fine  drizzling^  and  continues  usually  a  comparatively  long  period. 
Rains,  in  the  British  climate,  thus  principally  arise  in  consequence 


Wet^  of  England. 

Interior  of  England. 

26.4 

23.0 

19.7 

20.6 

23.0 

26.1 

30.9 

30.4 
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of  the  cooling  and  precipitation  of  vapours  brought  by  the  south- 
west winds. 

Proportional  Quantity  of  Rain  in  the  Interior  and  West  of  England 

IN  THE  different  SEASONS. 

Winter, 
Spring, 
Summer,    . 
Autumn,    . 

100.0  100.0 

These  variations  are  due  to  two  causes.  In  the  latitude  of  the 
British  Isles  the  air  is  hotter  over  the  Atlantic  during  the  winter 
than  above  the  earth.  When  the  westerly  or  southerly  winds, 
loaded  with  vapour,  begin  to  blow,  the  latter  is  precipitated  when 
it  becomes  intermixed  with  the  colder  air  over  tne  land.  To  this 
has  to  be  added  the  fact,  that  clouds  lie  much  lower  in  winter 
than  during  summer,  and  are  stopped  by  less  elevated  ranges  of 
mountains.  This  is  well  shown  by  "  the  mountain  gauges  "  ob- 
served by  Mr  Miller,  from  which  it  appears  that  whilst  at  1900 
feet  elevation,  one  per  cent  more  rain  was  collected  in  winter  than 
in  the  valley — at  2928  feet,  42^  per  cent  less  was  collected. 

Popular  modes  of  predicating  the  future  prospects  of  the  weather. 
— The  ordinary  mode  of  judging  whether  rain  is  near  or  not,  is 
by  the  barometer.  This,  however,  unconnected  with  other  obser- 
vations, is  a  very  fallible  guide  during  changeable  weather,  the 
period  when  assistance  is  most  needed. 

Any  sudden  change  in  the  height  of  the  barometer  indicates  an 
approaching  variation  of  the  weather,  but  probably  of  only  short 
continuance;  a  gradual  alteration  also  indicates  a  change,  but  of 
longer  duration.  A  very  rapid  depression  to  an  extremely  low 
point  is  generally  followed  by  a  severe  tempest.  The  rising  of  the 
mercury  usually  indicates  fair,  as  its  descent  foretells  rainy  weather. 
If  the  barometer  is  high  in  winter,  frost  may  be  expected ;  if  it 
falls,  a  thaw  is  likely  to  take  place.  If  the  fall  is  rapid  in  hot 
weather,  it  forebodes  thunder.  In  this  country  it  generally  rises 
with  an  east  and  falls  with  a  west  wind.  The  barometer  oscillates 
most  in  variable  winds,  and  about  the  equinoxes.  It  has  daily 
periodical  tides. 

If  the  sky  is  cloudy,  with  a  low  barometer,  showers  may  be  an- 
ticipated; if  overcast,  and  the  mercury  high,  no  rain  need  be 
anticipated,  unless  it  be  a  thunder-shower.  In  the  oscillations  of 
this  instrument,  regard  must  always  be  paid  to  the  direction,  tem- 
perature, and  humidity  of  the  prevailing  wind.  If  the  sun  is 
setting  in  a  thick  cloud,  and  the  eastern  horizon  red,  or  rising  red 
with  blackish  streaks  over  the  sky,  dim,  or  in  a  musky  cloud,  rain 
may  be  anticipated.  If  rising  or  setting  pale,  with  dark  beams  or 
red  streaks,  or  if  setting  red  with  an  iris,  or  setting  in  so  white 
A  light  that  his  disc  can  scarcely  be  defined,  or  rising  with  a  red 
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northern  sky,  wind  will  probably  follow.  If  setting  clear  in  a  red 
sky,  or  rising  clear  with  an  iris  which  gradually  disappears  as  he 
ascends,  the  clouds  at  the  same  time  gradually  disappearing  in 
the  direction  of  the  west,  fair  weather  is  indicated. 

By  the  moon, — If  the  wind  is  south,  and  an  iris  surrounds  its 
disc,  probably  the  next  day  will  be  wet ;  if  mock  moons  are  seen, 
a  tempest  is  near.  A  lunar  halo  indicates  unsettled  weather. 
If  the  disc  appears  much  enlarged,  or  of  an  unusually  red  colour, 
or  the  horns  sharp  and  blackish,  wind  may  be  expected  ;  if  clear, 
bright,  and  the  spots  distinctly  seen,  fair  weather  is  indicated. 

By  twilight — If  the  twilight  is  unusually  protracted,  thou^i^h  the 
atmosphere  seems  very  clear,  the  higher  regions  are  charged  with 
moisture,  and  its  precipitation  may  be  anticipated. 

By  the  rainbow, — If  the  predominating  hue  is  green,  it  denotes 
continued  rain  ;  if  red,  rain  and  wind. 

If  it  rains  before  sunrise,  it  will  probably  cease  before  noon ;  if 
it  continues  until  noon,  it  will  probably  continue  all  the  day. 
Bains  commencing  about  11  o'clock  a.m.  to  noon,  if  they  do  not 
disappear  by  1  p.m.,  generally  continue  all  the  day.  When  very 
distant  hills,  or  prominent  objects — as  distant  spires  and  towers — 
start  into  distant  view,  with  a  clear  outline  and  transparent  at- 
mosphere, rain  may  be  expected,  for  the  air  is  highly  charged  with 
invisible  vapour  of  water. 

Many  other  modes  have  been  named,  derived  from  the  animal 
and  vegetable  kingdom,  only  one  of  which  we  will  notice  at  pre- 
sent, as  it  is  not  much  known. 

Preceding  or  during  wet  weather,  the  back  of  the  common  frog 
will  be  invariably  found  of  a  dirty  brown  or  black  colour.  Preced- 
ing or  during  fine  weather,  its  back  will  as  constantly  be  seen  of  a 
pretty  bright  gamboge  yellow  colour.  Intermediate  states  of  the 
weather  will  be  indicated  by  intermediate  colours  on  the  frog's 
back.  In  variable  weather,  this  adjunct  to  observations  maae 
with  the  barometer  and  the  dew-point,  will  oftentimes  be  found 
very  valuable — such  as  during  a  critical  hay  season;  for  when  the 
frog's  back,  barometer,  dew-point,  &c.,  simultaneously  indicate  fair 
weather,  their  combination  may  be  relied  on  as  the  certain  fore- 
runner of  clear  weather. 

We  purposely  omit  any  detailed  account  of  the  various  clouds 
which  have  received  the  name  of  cirri^  cumuli^  nimbus  (rain-cloud,) 
fcc,  as  to  do  so  would  occupy  much  space.  The  descriptions  are  to 
be  found  in  almost  all  elementary  works  on  meteorology;  besides, 
the  terms  and  description  are  not  adapted  to  the  present  state  of 
education,  not  only  amongst  farmers,  out  all  other  classes.  The 
zumulus  (thunder-cloud)  and  nimbus  (rain-cloud)  are  pretty  well 
known  to  all.  To  give  a  dissertation  on  the  difierent  modifica- 
tions of  clouds  and  their  respective  meteoric  influences,  with  the 
3a use  that  give  rise  to  each,  would  form  a  tolerably  long  essay 
3f  itself. 
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The  mean  pressure  of  the  atmosphere  at  the  level  of  the  sea  at 
London  equals  29.9  inches  of  mercury,  and  the  range  is  found  to 
be  at  the  same  place  from  30.82  inches  to  28.12  inches.  This 
brief  notice  of  an  instrument  so  well  known  Tthe  barometer)  that 
it  is  not  requisite  to  describe  it  more  in  detail,  is  only  introduced 
for  the  purpose  of  adverting  to  the  fact,  that  the  mean  height  of 
the  barometer  descends  as  it  is  elevated  above  the  level  of  the  sea. 
The  fair-weather  point  at  London  is  not  therefore  the  fair-weather 
point  at  Birmingham ;  for  as  we  proceed  above  the  level  of  the  sea, 
the  fair-weather  point  descends  on  the  barometric  scale.  This,  with 
other  circumstances  in  connection  with  the  dew-point,  prevailing 
winds,  &c.,  ought  to  be  noted,  as  it  will  be  found  that  few  places  are 
precisely  similarly  circumstanced.  As  a  ^uide  for  persons  desiring 
to  make  the  necessary  corrections  for  elevation,  I  insert  the  fol- 
lowing table,  showing  the  number  of  feet  of  altitude  corresponding 
to  depressions  of  the  barometer : — 


Deprenioii. 

Altitnde  in 
feeu 

DeprenioD. 

i 

Altitade  In 
feet. 

0.1  inch. 
0.2     „ 
0.3     „ 
0.4     „ 
0.5     „ 

87 
175 
262 
350 

439 

! 

0.6  inch. 
0.7    ^ 
0.8    „ 
0.9    „ 
1.0    „ 

527 
616 
705 
796 
886 

This  table  is  so  near  accuracy,  that  it  is  frequently  used  for  the 
purpose  of  ascertaining  the  height  of  mountains.  The  heights  so 
ascertained  are  found  to  nearly  correspond  with  those  taken  trigo- 
nometrically. 

Effect  of  elevation  on  temperature  and  lateness  of  harvest^  vnth 
the  highest  level  for  the  growth  of  corn  in  different  latitudes. — In 
treating  on  temperature,  it  has  already  been  stated  that  the  ther- 
mometer descends  one  degree  on  Fahrenheit'*s  scale  for  every  300 
feet  of  elevation.  High  mountains  situated  near  the  equator 
exhibit  the  entire  vegetation  of  the  globe.  At  their  feet  will  be 
found  growing  all  the  plants  indigenous  to  tropical  climes.  Midway 
will  be  seen  the  vegetation  of  temperate  climates,  gradually  declin- 
ing through  the  whole  range  of  polar  vegetation  to  the  last  cryp- 
togam which  grows  on  the  margin  of  eternal  snow.  The  higher 
we  ascend,  the  more  does  the  number  of  phanerogamous  plants 
diminish  in  proportion  to  the  cryptogams.  It  will  also  be  found 
that,  in  proportion  to  the  elevation,  the  number  of  annual  and 
biennial  plants  diminish,  whilst  the  perennials  increase  proportion- 
ably.    In  high  regions,  annual  plants  are  almost  entirely  wanting. 


THE  CLIMATE  OP  THE  BRITISH  ISLANDS.  351 

as  in  such  places  the  seeds  of  plants  do  not  arrive  every  year  at 
maturity ;  consequently,  even  if  accidentally  sown,  the  species  dis- 
appear. This  is  not  the  case  with  perennial  vegetables,  which  can 
remain  without  ripening  their  fruits,  or  even  bearing  flowers.  Their 
stems  resist  the  cold  of  winter ;  or,  if  they  perish,  new  suckers  in 
spring  arise  from  their  roots. 

The  highest  mountains  in  the  British  islands  are  from  50  to  100 
feet  below  the  limit  of  perpetual  snow,  the  summit  of  Ben-Nevis 
being  always  denuded  of  its  winter  covering  during  three  to  five 
weeks  in  the  year. 

1 200  feet  elevation  may  be  taken  as  the  utmost  practicable  limit 
for  profitable  cultivation  in  South  Britain  and  Ireland,  and  from 
1000  to  1100  feet  in  Scotland.  From  other  causes  than  climate,  it 
will  be  found  that  there  are  few  spots  within  the  compass  of  these 
islands  on  which  cultivation  can  be  carried  to  these  extreme  limits. 
These  causes  are — the  precipitous  character  of  hill-sides,  which  offer 
great  obstruction  to  the  use  of  the  plough ;  projecting  rocks  and 
numerous  large  boulder-stones,  which  have  the  same  effect;  and 
deficiency,  or  barrenness  of  soil,  with  a  number  of  minor  circum- 
stances, such  as  distance  from  the  homestead,  &;c.,  which  will  for 
ever  cause  the  greater  portion  of  our  elevated  districts  to  be  left 
in  natural  pasturage. 

Few  places  throughout  these  islands  could  be  selected  on  which 
tillage  might  be  exercised  advantageously  at  limits  even  much 
below  1200  feet  above  the  level  of  the  sea.  At  Dartmoor,  the 
elevated  down-lands  of  Sussex,  Alston,  (Cumberland,)  and  an  up- 
land district  in  Derbyshire,  some  extensive  flat  lands  may  be  found, 
where  it  might  possibly  repay  a  farmer  to  extend  cultivation  to  its 
extreme  limits ;  but,  generally,  it  will  be  found  that  cultivation  can 
be  rarely  carried  on  to  any  extent  above  800  or  900  feet  elevation. 

The  fact  already  noticed  respecting  the  vegetation  on  mountains 
situated  at  the  Tropics,  proves  that  vegetation  is  not  limited  in 
consequence  of  the  rarefied  air  found  at  high  elevations.  Cold  and 
infertility  of  soil  are  the  main  causes  of  the  inferior  vegetation  of 
elevated  districts.  Infertility  of  soil  is  perhaps  the  principal  on& 
The  latter,  by  means  of  the  portable  manure  that  can  now  be  so 
abundantly,  and,  comparatively  speaking,  cheaply  procured,  can  in 
a  great  deo;ree  be  remedied,  provided  a  sufficient  depth  of  working 
soil  could  be  found — which,  however,  is  seldom  the  case,  except  in 

fatches  plentifully  intermixed  with  broken  rooks  and  boulders, 
n  consequence  of  the  great  amount  of  rain  which  falls  on  elevated 
districts,  a  considerable  waste  of  the  soluble  mineral  ingredients  of 
plants  is  constantly  going  forward,  which,  being  carried  away  by 
floods,  serves  to  maintain  the  fertility  of  our  plains,  carse  and 
warp  lands.  That  this  gradual  impoverishment  of  the  soil  found  on 
our  mountain  sides  and  tops  is  one  of  the  principal  causes  of  their 
inferior  vegetation,  is  in  a  great  degree  countenanced  by  what 
seen  in  fields  laid  down  with  grass  after  having  undergone 
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scourging  series  of  five  or  six  corn  crops,  with  only  one  manuring.* 
The  grasses  succeeding  such  a  cropping  will  generally  be  found  to 
consist  of  the  less  valuable  species  of  the  agrosti,  whilst  the  bottom 
will  be  covered  with  the  moss  and  lichen  tribes.  These  apparently 
insignificant,  but  to  the  naturalist  most  beautiful  series  ot  plants, 
play  a  most  important  part  in  the  vegetation  of  the  earth,  on  the 
rocks,  and  their  barren  soils  of  our  mountains,  where  the  valuable 
plants  cultivated  by  man  would  perish.  These  cryptogams,  by 
virtue  of  their  natural  inherent  power,  will  be  found  clinging  and 
extracting  their  inorganic  food,  when  a  higher  order  of  plants 
would  be  unable  to  do  so.  In  this  manner  these  commonly  de- 
spised orders  of  vegetables  become  the  purveyors  of  food  for  others 
of  a  higher  class,  in  consequence  of  the  gradual  disintegration 
which  they  cause  of  the  rocks  and  stones  which  contain  their  inor- 
ganic constituents,  but  which,  prior  to  the  absorption  and  disrup- 
tion caused  by  their  roots,  existed  in  an  insoluble,  and  consequently 
unavailable  form.  The  mixture  of  mineral  and  vegetable  matter 
thus  formed,  and  carried  down  to  the  plains  by  the  action  of  rain, 
forms  our  most  valuable  soils.  When  pastures  or  cultivated  soils 
are  found  covered  with  moss  and  lichens,  two  things  may  be  in- 
ferred ; — firstly,  that  the  soil  has  been  impoverished  by  injudicious 
cropping ;  and  secondly,  that  the  atmosphere  is  moist.  Generally 
speaking,  however,  the  cause  first  assigned  is  the  reason  of  moss 
appearing;  for  it  must  be  a  humid  climate  indeed  from  which  moss 
will  not  disappear  after  giving  the  field  a  good  top-dressing  with 
manure.  In  the  instances  of  growing  on  cultivated  land  and 
pastures,  the  cause  may  in  most  cases  be  attributed  to  exhaustion 
of  the  active  inorganic  constituents  of  plants,  rather  than  to  hu- 
midity ;  in  which  cases  the  lichen  and  musci  tribes  step  in  and 
assist  in  converting  the  dormant  inorganic  substances  into  an 
active  or  soluble  form,  and  thus  act  as  the  pioneers  of  a  higher 
vegetation.  In  the  vegetable  and  animal  world  there  appears  a 
series  of  steps  from  the  lowest  or  least  complex  state  of  organic 
existence  to  their  highest  types — the  welfare  of  the  latter  being  in 
a  greater  or  less  degree  dependent  on  the  development  of  the 
former. 

Harvesting  on  elevated  situations  is  not  retarded  so  much  on 
account  of  deficient  heat  during  summer,  as  to  other  causes  ; — first, 
the  difficulty  of  getting  the  land  tilled  and  the  seed  sown  early  in 
spring — the  consequence  of  which  is,  that  the  time  of  reaching 
maturity  is  driven  ofi*  until  late  in  autumn,  at  which  season  the 
temperature  on  elevated  places  begins  to  rapidly  diminish,  and 
much  rain  falls.  Vegetation  being  very  slow  at  the  commence*^ 
ment  of  spring,  and  the  severity  and  rains  of  winter  being  adverse 
to  autumnal  sowing,  it  follows  that  no  grain  should  be  sown  on 

^  '  '*  ■  ■  I    ■  Ml  ■  I  -  —   ■  I  l|^    — ^..^PM  ■^■l.l-  !■■  I-  ^ 

*  Plenty  of  snoh  cases  may  \m  found  in  Wales,  the  west  of  Ireland,  and  other 
moantaiuous  districts  of  that  country  ;  also  in  Scotland. 
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elevated  districts  but  such  as  mature  rapidly — black  and  white 
Poland  oats,  and  hardy  species  of  barley,  such  as  the  Siberian^ 
being  best  adapted  for  this  purpose.  Spring  rye  takes  too  long  a 
period  of  maturing,  and  the  autumnal  sorts  are  liable  to  be  injured 
m  winter.  Wheat  can  rarely  be  sown  advantageously  at  a  higher 
elevation  than  800  feet.  We  know  an  instance  where  flax  was 
grown  at  900  feet  above  the  level  of  the  sea,  in  the  Lake  district, 
when  the  annual  rain-fall  is  84  inches. 

Flax,  to  be  pulled  for  the  white,  as  it  is  termed — that  is,  soon 
after  it  has  flowered,  but  not  formed  the  seed — can  be  grown  more 
advantageously  on  many  high  situations  than  the  cereal  crops.  It 
could  be  sown  in  April,  and  gathered  in  the  month  of  August — that 
is,  during  the  only  growing  season  in  mountain  districts.  On  the 
elevated  downs  of  the  south  of  England,  barley  forms  the  most 
appropriate  crop  ;  whilst  on  the  more  numid  elevations  of  the  north 
and  west  of  England,  Ireland  and  Scotland,  oats  is  the  most 
appropriate  crop.  In  Cumberland  and  Westmoreland,  oats  may 
often  be  seen  growing  as  high  as  1100  feet.  Crops  so  grown  are, 
however,  generally  characterised  by  a  shortness  of  straw,  such  as  is 
frequently  observed  during  cold  summers ;  and  if  the  crop  is  not 
fully  ripened  by  the  end  of  September,  the  grain  proves  very  in- 
ferior. I  shall  have  again  to  revert  to  the  efi*ects  of  mountain 
climates  in  the  course  of  the  two  succeeding  sections.  It  may,  how- 
ever, be  here  observed,  that  what  may  be  termed  the  comparative 
shortness  of  the  summer  season  on  elevated  districts  is  not  so 
prejudicial  to  the  growth  of  turnips,  rape,  &;c.,  as  the  com  crops; 
and  there  are  many  spots  throughout  these  islands  that  could  be 
made  advantageously  productive  by  growing  alt^pmate  crops  of 
turnips  or  rape  with  oats  and  grass,  by  which  a  greater  amount  of 
provision  could  be  made  of  winter  food  for  stock,  whether  that 
consisted  of  horned  cattle  or  sheep — by  which  means  a  considerable 
part  of  the  lean  stock  now  thrown  on  the  market  during  the 
autumnal  fairs,  and  thus  depressing  prices  at  that  season  of  the 
year,  might  be  retained  until  spring,  when  higher  prices  can  be 
obtained.  By  this  means  the  prices  of  lean  stock  would  be  more 
equalised  over  the  year,  to  the  advantage  of  both  buyer  and  seller. 
Such  a  system  would  also  give  the  mountain  grazier  an  oppor- 
tunity of  rearing  stock  during  the  autumn  and  winter  months,  to 
replace  such  as  are  drafted  off  in  the  spring. 

Effect  of  climate  on  the  growth  ofgrass^  the  different  kinds  ofcom^ 
and  roots^  fruity  and  timber  trees. — Our  best  grasses,  whether  as 
respects  grazing  or  forage,  luxuriate  in  a  warm  moist  climate  and 
soil,  the  latter  sufficiently  pervious  to  prevent  the  accumulation  of 
stagnant  water.  These  grasses  are  the  Dactylis  glomerata  (cock'*s- 
foot,)  Phleum  pratense  major  (the  great  meadow  catVtail  or 
Timothy,)  Festuca  elatior  (tall  fescue,)  Poa  fertilis  (fertile 
meadow-grass,)  Alopecurus  pratensis  (meadow-foxtail,)  Holcus 
lanatus   (woolly  soft  grass,  Yorkshire  fog  or   white  grass,)  the 
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bromes  and  oat  grasses,  the  Cynosurus  cristatusj  (crested  dogVtail, 
&c.)  Of  these  the  last-named  ^rows  also  pretty  well  on  light  and 
down  lands.  A  moist  climate  with  a  moderate  temperature  appears 
indispensible  to  the  luxuriant  growth  of  these  grasses.  They  are 
therefore  found  to  grow  best  on  the  western  border  of  the  island — 
on  the  downs  and  light  lands  of  the  south-east  of  £ngland, 
Bedford,  Hertford,  &c.  The  grass-land  is  better  adapted  to  grow 
pasture-grasses  for  sheep  rather  than  meadow-land.  Tares  and 
other  leguminous  crops  also  grow  better  than  the  grasses  first- 
named  on  the  dry  soils  just  named.  For  forage,  clover  is  there- 
fore better  adapted  for  cultivation  in  the  south-east  of  England 
rather  than  grass  seeds.  This  is  deserving  of  attention,  as  it 
is  known  that  wheat  succeeds  belter  after  mown  than  grazed 
clover,  in  consequence  of  the  greater  development  of  root  in  the 
case  of  mown  clover  over  that  which  has  been  grazed,  which  in  the 
course  of  their  'decay  yield  a  greater  amount  of  food  for  the  suc- 
ceeding wheat  plant.  The  character  of  the  soil  has,  however, 
much  to  do  with  the  growth  of  grasses,  even  under  similar  circum- 
stances with  respect  to  climate.  Thus  tolerably  stiff  clay  soils,  in 
a  drv  climate,  yield  heavier  crops  of  hay,  and  more  herbage,  than 
chalk  downs  or  sand,  though  ooth  may  be  so  situated  as  to  be 
equally  circumstanced  with  respect  to  general  humidity  and  tem- 
perature. On  the  other  hand,  too  great  an  amount  of  rain  lessens 
the  value  of  grazing  grounds,  in  consequence  of  the  grasses  contain- 
ing so  much  water.  Thus  the  richest  grazing  grounds  in  England, 
or  in  the  world,  are  found  between  Skigness  and  Wainfleet,  in 
Lincolnshire ;  next  to  which  are  the  celebrated  Aylesbury  and 
Endersleigh  pastures,  all  of  which  have  only  a  moderate  annual 
rain-fall.     The  growth  of  grasses*  and  the  Brassica  tribe  have  a 

f greater  reference  to  the  mean  temperature  than  that  of  a  particu- 
ar  season,  such  as  summer.  With  grain,  or,  as  they  are  termed,  the 
cereal  grasses,  the  converse  of  this  is  the  case,  as  they  are  little 
affected  by  the  most  rigorous  winter ;  but  a  cold  summer  is  ever 
found  detrimental  to  the  development  of  the  grain.  A  great  part 
of  the  grasses  which  compose  our  most  luxurious  meadows  and 
pastures  would  be  destroyed  by  a  Canadian,  and  annihilated  by  a 
Siberian,  winter ;  yet  these  severe  winters  do  not  affect  the  growth 
of  wheat.  A  remarkable  instance  of  the  slight  effect  which  severe 
winter  colds  have  on  some  plants  is  instanced  by  Humboldt,  in  the 
case  of  Astrachan,  situate  in  46°  2V  north  latitude,  with  a  mean 
annual  temperature  of  48°.  Summer,  however,  brings  sometimes 
70°  2',  and  the  winter  13®  to  22°.  Yet,  with  these  extremes,  Hum- 
boldt observes  that  in  no  place  did  he  ever  see  growing  such 
luxuriant  bunches  of  grapes. 

The  north  part  of  Scotland,-!"  where  wheat  is  sometimes  culti- 

*  Understood  here  only  with  regard  to  forage-grasses,  as  distinguished  from  the 
cereal  grasses,  such  as  wheat,  oats,  &c. 
t  Sutherland  and  InTemess. 
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▼aied,  sitaate  in  north  latiiade  68%  po(W6B860  a  mean  annual  tern- 

Crature  of  46^,  winter  S5^,  summer  67^.    Yet  in  West  Russia, 
iitude  60^,  the  mean  temperature  of  the  jear  is  88^,  winter  16*, 
summer  61  ^.    In  consequence  of  this  summer  heat.  West  Russia 
is  a  wheat  and  flax  producing  oonntrf .    For  the  produetion  of 
wheat  the  mean  summer  temperature  of  any  place  ought  not  to  be 
below  58*";  and  if  in  a  humid  climate,  the  disadTantage  ought  to  be 
made  up  by  a  greater  temjperature  or  higher  cultiyation.    In  the 
more  northern  districts  ot  Scotland,  the  deficiency  in  the  mean 
summer  temperature  is  in  some  degree  compensated  by  the  greater 
intensity  of  neat  when  the  sun  is  nearest  tne  senith  for  that  lati- 
tude, and  by  the  increased  length  of  the  day ;  from  which  causes 
our  northern  and  southern  iSstricts  possess  climates  of  greater 
similarity  than  their  relatiye  distances  from  the  equator  would 
appear  to  justify.     Quick-growing  cereals  are  the  sorts  that  should 
be  grown  id  northern  latitudes,  so  as  to  ripen  when  the  tempen^ 
ture  is  the  highest  and  the  days  the  longest.     In  Canada  the 
transition  from  winter  to  spring  is  almost  instantaneous.   Afier  a 
few  days'  thaw,  y^etation  is  resumed,  the  country  becomes  en* 
yeloped  in  a  mist  for  about  three  weeks ;  during  which,  and  for  a 
few  weeks  after  this  mist  disappears,  the  stems  of  the  grain  crops 
shoot  out  in  a  most  extraordinary  manner.    The  period  analagons 
to  our  spring  is  therefore  of  short  continuance,  which  is  quickly 
followed  by  summer,  to  be  succeeded  by  a  short  autumn.    As 
little  rain  hlls  during  the  summer,  the  grain  quickly  ripens,  and  is 
secured  before  the  commencement  of  winter,  which  in  Uanada  sets 
in  yery  suddenly.     Similarly  circumstanced  is  a  great  portion  of 
the  wheat- growing  countries  in  Eastern  Europe;  and  the  eugges** 
tion  may  here  be  thrown  out,  whether  it  would  not  well  repay  the 
farmers  of  Great  Britain  to  .annually  procure  their  seed  corn  from 
East  Europe.    A  practice  has  for  the  last  few  years  obtained  in 
Northumberland,  of  sowing  spring  wheat,  the  seed  of  course  of 
British  growth.    The  wheat  is  sown  in  spring,  after  turnips,  soiled 
with  sheep.    The  practice  is  found  to  answer,  although  the  stiff 
soil  and  humid  climate  of  Northumberland  are  fiur  from  being  the 
best  adapted  for  such  an  experiment.    During  a  droj^ng  autumn^ 
haryestin^  in  such  cases  is  found  precarious.    Now,  if  by  procur- 
ing seed  from  the  east  of  Europe  the  haryest  could  be  made  earlier 
by  three  weeks,  or  eyen  a  fortnight,  the  eyils  of  a  delayed  or  pro- 
tracted haryest  might  perhaps  be  surmounted  eyen  in  wet  years. 
The  suggestion  is  ^unaed  on  the  well-known  fact,  that  plants  for 
for  some  time  retain  the  same  habits  to  which  they  were  accus- 
tomed in  the  place  of  their  ordinary  growth,  until  acclunated  to 
the  region  into  which  they  are  transferred. 

The  effect  of  diminished  temperature  upon  root-crops,  rape, 
and  other  members  of  the  Brassica  tribe,  is  principally  seen  in 
their  diminished  growth.  Swedes  and  rape  can  be  crown  from 
1000  to  1200  feet  aboye  the  leyel  of  the  sea.    On  lioel  Fami 
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Denbighshire,  some  were  grown  last  year  1500  feet  above  the  level 
of  the  sea.  On  elevated  places,  however,  the  size  is  but  small 
as  compared  with  those  grown  in  the  vales.  It  is,  however,  quite 
possible  to  secure  a  crop  of  ten  tons  of  Swedes  at  elevations  vary- 
ing from  ]  000  to  1 200  feet,  other  circumstances  being  favourable. 
The  dry  climate  of  the  south-east  of  England  is  unfavourable  to 
the  development  of  root  or  ^reen  crops,  as  they  are  sometimes 
termed.  iBarley,  pease,  vetches,  sainfoin,  and  permanent  pas- 
turage for  the  breed  of  sheep  belonging  to  the  district,  is  the 
husbandry  that  should  be  pursued  in  the  dry  chalk  and  sandy 
soils  of  this  district.  As  a  substitute  for  turnips,  beet  should  be 
cultivated,  as  the  deficiency  in  weight  will  be  made  up  by  the 
excellence  of  the  quality :  the  yellow  globe  variety  ougnt  to  be 

E referred  on  lands  in  high  tilth.     Wheat  of  good  quality  is  also 
ere  grown. 

To  sum  up,  a  moderately  dry  climate,  like  the  south-east  and 
east  of  England,  and  the  south-east  of  Scotland,  with  a  mean 
summer  temperature  of  59**  to  60°,  is  adapted  to  the  growth  of 
wheat,  barley,  and  leguminous  plants  ;  the  moist  climate  of  the 
west  of  England,  North  and  South  Wales,  Lancashire,  Ireland, 
and  the  south-west  coast  of  Scotland,  is  calculated  to  produce 
root-crops,  grass,  oats,  and,  with  a  high  state  of  tillage,  wheat 
also.  The  north  of  Scotland  is  adapted  to  the  growth  of  oats  and 
grazing. 

Inclement  winters  are  known  to  be  prejudicial  to  fruit-trees. 
The  choicer  descriptions  are,  therefore,  most  commonly  grown  in 
Kent,  where  a  mild  climate  and  congenial  soil  are  found  in  con- 
junction. 

The  mild  climate  of  Devon  sometimes  occasions  the  fruit-trees 
to  shoot  out  and  blossom  prematurely.  If,  as  sometimes  happens, 
a  mild  and  early  spring  is  succeeded  in  April  and  May  by 
cuttingly  cold  north-east  and  east  winds,  a  blight  ensues.  In 
consequence  of  the  severer  winter's  cold  in  Hereford  and  Worcester, 
as  compared  with  Devon,  the  fruit-trees  in  these  counties  are  later 
in  blossoming,  and  therefore  occasionally  escape  the  destructive 
effects  of  the  south-east  winds  alluded  to.  More  frequently,  how- 
ever, the  easterly  winds  of  spring  are  equally  destructive  to  both 
districts. 

Of  trees,  the  chesnut  matures  its  fruit  only  within  a  very  narrow 
strip  across  the  south  of  England.  The  oak  and  ash  are  found  to 
thrive  from  the  south  of  England  to  the  centre  of  Scotland,  their 
growth  being  more  regulated  by  the  character  of  the  soil  (within 
these  limits)  than  the  efiect  of  temperature.  Amongst  the  Welsh 
mountains,  the  oak  does  not  appear  to  flourish  above  1000  feet,  iu 
consequence  of  the  extreme  moistness  of  the  climate  encouraging 
the  growth  of  lichens  and  mosses.  I  have  seen,  in  some  of  the 
glens  in  North  Wales,  young  oak  woods,  at  such  elevations,  hung 
with-  festoons   of  lichens.     In   the  British  Isles,  the   middle  of 
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England,  and  the  vales  of  North  Wales,  appear  to  be  the  country 

Eeculiarly  adapted  to  the  growth  of  oak  timber.  The  oak  wood 
ehind  Trentham,  Staffordshire,  the  seat  of  the  Duke  of  Suther- 
land, is  a  noble  relic  of  the  magnificent  forest  which  covered  a 
great  part  of  the  counties  of  StaSFord,  Warwick,  Leicester,  Not- 
tingham, and  the  West  Riding  of  Yorkshire,  a  few  centuries  ago, 
under  the  titles  of  Charnwood,  Needwood,  and  Sherwood  Forests. 
The  birch  is  the  hardiest  tree  we  have  in  these  islands,  and  will 
thrive  amongst  barren  rocks  and  soils,  on  which  nothing  else  will 
grow  but  the  Scotch  fir. 

Hornbeam,  hazel,  and  oak  coppices  can  be  profitably  grown  on 
the  sides  of  hills,  such  as  are  lound  in  many  parts  of  North  and 
South  Wales,  Cumberland,  Westmoreland,  and  Devonshire.  Larch 
grows  exceedingly  well  on  the  soft  silurian  rocks,  or  any  open  soil 
other  than  sandstone,  silicious  grauwacke,  and  limestone  rocks. 
On  these  the  Scotch  fir  should  be  growi^  If  lacch  or  other  timber 
trees  are  seen  growing  on  limestone  rocks,  it  will  be  in  consequence 
of  at  least  a  moderate  thickness  of  superficial  soil  being  present. 
On  bogs,  in  elevated  districts,  the  Scotch  fir  ought  to  be  planted. 

The  situations  in  Great  Britain  and  Ireland  proved  hy  experience 
to  he  best  suited  to  each  hind  of  agricultural  proditce  and  stock. — 
The  mild  climate,  during  winter,  of  the  west  of  England  and  Ire- 
land, is  indicated  by  the  manner  in  which  the  arbutus  and  similar 
plants  grow  in  those  districts.  South  Wales,  along  the  borders 
of  the  British  Channel,  has  a  climate  somewhat  similar.  In  these 
districts,  frost  scarcely  ever  penetrates  the  earth  so  as  to  injure 
plants,  whilst  in  similar  latitudes  in  eastern  Europe,  the  ground 
will  be  found  frozen  to  the  depth  of  eighteen  inches  or  more. 
Places  possessing  winters  of  such  a  mild  character  are  peculiarly 
■well  adapted  for  growing  early  spring  food,  such  as  winter  tares 
and  rye-grass  ;  also  for  market  produce,  such  as  early  potatoes, 
cabbage,  &c.  The  sale  for  such  is,  however,  limited,  and  there- 
fore cannot  be  taken  into  consideration  as  articles  of  general  hus- 
bandry. The  humidity  of  the  summer  is  unfavourable  to  the 
growth  of  wheat,  beans,  pease,  and  barley ;  but  favourable  to  rape, 
turnips,  grass,  and  oats.  In  consequence  of  the  low  acreable  value 
of  oats,  as  compared  with  wheat,  the  latter  will  always  be  preferred 
as  a  crop  by  the  farmer,  though  he  is  aware  that  the  climate  is  not 
the  best  calculated  for  its  production.  In  some  places,  however, 
the  humidity  of  the  climate  has  been  found  so  unfavourable  to  the 
growtli  of  wheat,  that  by  common  consent  its  culture  has  been 
abandoned.  As  an  example  may  be  instanced  the  fine  alluvial 
soils  on  the  banks  of  the  Mawdach,  reaching  from  Dolgelly  to 
Barmouth,  in  Merionethshire,  North  Wales.  Wheat  has  been 
found  to  ripen  only  occasionally,  and  that  merely  during  dry 
summers.  Here,  even  oats,  in  wet  years,  ripen  with  difficulty, 
producing  only  a  long  slender  grain,  with  much  straw.  In  mo- 
derately dry  years,  some  of  the  finest  oats  in  the  kingdom  are 
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grown  on  these  alluvial  soils.  One  of  the  principal  features  of 
humid  climates  is,  that  they  will  produce  moderate  crops  on  soils 
which,  in  dry  climates,  would  scarcely  produce  anything^.  That  is 
attributable  to  the  solvent  properties  of  the  rain-water  and  carbonic 
acid,  which  penetrate  the  soil  in  greater  abundance  in  humid  than 
dry  climates.  Thus,  in  taking  into  consideration  the  effects  of  the 
climate  of  any  particular  district  on  general  agriculture,  another 
element  of  calculation  must  also  bo  kept  in  view — viz.  the  nature  of 
the  soil.  For  example,  the  fine  open  loams  converted  into  marls 
by  continued  liming,  which  are  found  covering  such  extensive 
districts  throughout  Ireland,  and  superposed  on  the  carboniferous 
or  mountain  limestone,  compose  some  of  the  finest  corn-growing 
districts  within  the  British  Isles,  notwithstanding  the  general 
humid  character  of  the  climate.  The  open  nature  of  the  sous,  and 
^e  ruptured  character  of  the  subjacent  limestone  rock,  permits  all 
superfluous  water. to  pass  freely  through,  thus  giving  to  these 
soils  a  comparatively  dry  climate,  in  consequence  of  little  more 
water  passing  away  by  ^evaporation  than  is  retained  hygrosco- 
pically  by  the  soil.  Had  these  soils  been  of  a  stiff  retentive 
nature,  like  the  strong  clays  of  Leicestershire  and  Cheshire,  the 
soils  of  Ireland  covering  the  mountain  limestone  would  have  been 
less  adapted  for  the  growth  of  grain,  and  would  have  been  more 
valuable  in  permanent  pasture.  The  rationale  is  this — with  a 
porous  soil  the  water  freely  passes  off,  thus  causing  little  diminu- 
tion of  temperature  by  evaporation.  In  the  case  of  stiff  retentive 
clays,  a  great  amount  of  water  is  held  both  hygroscopically  and 
mechanically,  which  is  prevented  from  flowing  to  its  natural  out- 
lets— brooks  and  rivers.  A  large  portion  of  the  calorific  rays  of 
the  sun  is,  therefore,  absorbed  by  tne  water  in  the  soil,  and  even- 
tually passes  into  the  atmosphere  in  the  form  of  vapours.  The 
evaporation  occasioned  by  the  absorption  of  heat  *  causes  the 
climate  on  clay  soils  to  be  cold  and  humid,  which,  added  to  the 
additional  cost  of  cultivating  clay  soils,  renders  them  better  calcu- 
lated for  pasture  than  the  cultivation  of  corn. 

If  we  pass  from  the  limestone  to  the  old  red  sandstone  of  Eng- 
land and  Ireland,  we  shall  find,  in  the  first  country,  the  rich  lands 
of  Hereford,  where  some  of  the  finest  orchards  and  oaks  in  Eng- 
land are  to  be  seen  ;  the  soil,  in  consequence  of  its  minute  mecha- 
nical division  and  great  depth,  being  retentive  of  moisture,  and 
well  calculated  for  arboriculture.  Where  the  soil  becomes  thin  and 
more  open,  from  its  deficient  depth,  comparative  sterility  is  the 
consequence.  Such  a  district  is  known  under  the  name  of  ''  The 
Ryelands,''  having  acquired  that  title  centuries  ago  inconsequence 

*  I  have  not  given  any  fonnula  for  calculating  the  degrees  of  heat  abstracted  from 
vegetation  by  evaporation,  as  onr  scales  of  temperatnre  give  no  idea  of  the  relatiT6 
amount,  the  figures  for  the  degree  of  temperature  becoming  so  enormoasly  great 
when  calculated  by  the  number  of  cubic  feet  of  water  evaporated  from  an  acre  of 
land. 
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of  its  non-adaptioD  to  the  growth  of  any  other  grain  than  rye. 
This  district  has  subsequently  given  a  name  to  a  small  breed  of 
sheep  that  has  been  found  best  adapted  to  its  arid  character.  In 
Ireland,  we  find  the  deep  alluvial  soils  of  the  old  red  sandstone 
covered  with  bogs,  and  the  light  lands  of  that  formation  well 
adapted  for  the  four-course  system  of  husbandry,  the  aridity  of  the 
soil  being  compensated  by  the  humidity  of  the  climate. 

In  judging  of  climate  in  its  effects  on  agriculture,  a  very  inade- 
quate conception  of  its  action  would  be  formed  by  merely  referring 
to  the  relative  quantity  of  rain,  heat,  &c.,  which  may  obtain  at 
any  particular  place  or  places,  the  agricultural  characteristics  of  a 
country  often  varying  as  much  from  the  nature  of  the  soil  as  from 
difference  of  climate.  In  prior  sections  I  have  sometimes  adverted 
to  the  nature  of  crops  best  adapted  to  certain  localities,  which, 
with  the  following  summary,  may  be  found  suflScient.  On  the 
light  and  down  lands  of  the  south  and  south-east  of  England, 
barley,  pease,  vetches,  sainfoin,  and  clover,  alternating  with  pas- 
ture, to  be  grazed  by  the  native  sheep  of  this  district,  will  gene- 
rally be  found  most  productive,  taking  a  crop  of  wheat  occasion- 
ally. The  climate  of  this  district  is  well  adapted  to  the  growth  of 
wheat,  but  the  soil  is  frequently  unfavourable.  Gault  lands  and 
lias  clays  are  best  under  permanent  pasture  ;  in  the  eastern  coun- 
ties, on  stiff  soils,  beans,  wheat,  and  clover,  alternating  with 
pasture,  will  be  found  most  productive :  where  the  soil  is  not  too 
stiff,  these  may  be  intermixed  with  turnips  and  beetroot,  in  which 
case  barley  and  clover  will  succeed  them,  to  be  followed  by  wheat. 
Cattle  are  found  more  profitable  in  grazing  strong  clay  lands,  in 
the  eastern  counties,  than  sheep  :  this  is  a  rule  of  general  applica- 
tion throughout  the  three  kingdoms.  In  Norfolk,  Lincoln,  and 
the  fen  counties,  the  four-course  husbandry  is  adopted — in  the 
fens,  however,  sowing  rape  in  place  of  turnips.  Rape  and  carrots 
are  also  better  calculated  for  growth  in  peat  soils  than  turnips ; 
carrots  also  do  well  in  sandy  soils.  The  heavy  clay  lands  of  the 
midland  counties  are  best  under  pasture ;  this  remark  also  applies 
to  the  ochreous  yellow  clay  on  the  magnesian  limestone  of  North- 
ampton, lias,  kimmeridge,  and  Oxford  clays.  The  clays  of  North- 
ampton just  noticed  are,  unfortunately,  in  general  under  tillage, 
and  are  of  that  character  that  a  sward  is  not  replaced  with  facility, 
though  easily  destroyed.  The  heavy  clay  lands  on  the  magnesian 
limestone  and  lias  of  Yorkshire,  principally  developed  in  the  Vale 
of  Cleveland,  is  also  better  adapted  for  pasturage  than  arable 
culture.  Those  who  attended  the  exhibition  at  York  must  be 
sensible  of  the  difficulty  which  a  farmer  would  have  to  surmount 
in  tilling  land  during  a  wet  year,  such  as  that  on  which  the  show- 
yard  was  held.  A  large  portion  of  the  clays  found  on  the  new  red 
sandstone,  and  the  salifeipus  marls  of  Cheshire,  Gloucester,  and 
Worcester,  are  good  pasture  grounds.  When  in  cultivation,  the 
soils  just  named  are  well  calculated  to  produce  beans,  wheat,  tares, 
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and  clover.  An  important  circumstance  was  communicated  to  the 
writer  lately,  viz.,  that  last  year  one  of  the  finest  dairies  of  cheese, 
which  obtained  the  highest  price  for  the  London  market,  was 
obtained  from  cows  that  were  house-fed  during  the  summer  with 
vetches  and  clover.  This  has  been  considered  a  most  remarkable 
circumstance,  as  grazed  clover  and  vetches,  given  to  loose  cattle, 
has  ever  been  remarkable  for  producing  bad  cheese.  The  cause 
most  probably  is  as  follows :  Clover  and  vetches,  in  common 
with  the  whole  tribe  of  legucnes,  contain  a  larger  proportionate 
amount  of  caseous  (cheesy)  matter  than  grasses,  the  latter  con- 
taining a  greater  amount  of  saccharine  and  oily  substances.  The 
best  cheese  commercially  is  not  that  which  contains  the  greatest 
amount  of  cheesy,  but  that  which  contains  most  of  the  butry- 
aceous  substance  (butter.)  When  clover  or  other  legumes  are 
consumed  in  the  open  air,  a  great  part  of  the  saccharine  and 
butryaceous  substances  are  consumed  in  sustaining  the  power 
which  the  animal  expends  in  moving  about;  consequently  the  milk 
contains  less  butter  and  more  cheese,  producing  what  is  called  a 

Eoor  cheese.  When  house-fed,  a  much  less  expenditure  of  animal 
eat  and  power  takes  place  :  the  substances  of  the  food  of  easiest 
assimilation,  such  as  saccharine  and  fatty  matters,  are  absorbed  by 
the  animal  system,  whilst  the  caseous  substances  are  in  a  great 
measure  voided  in  the  faeces.  It  has  been  ascertained  that,  with 
different  animals  fed  on  the  same  food,  one  grazing  and  the  other 
stall-fed,  the  milk  from  the  grazing  animal  contains  the  most 
cheesy  matter.*  The  subject  is  important,  in  connection  with  the 
possibility  of  rendering  our  stiff  clays  more  productive,  by  turning 
a  portion  of  every  clay  farm  into  arable  cultivation.  The  opinion 
of^the  writer  is,  that  there  are  few  farms  on  which  it  would  not  be 
more  profitable  to  have  some  part  in  cultivation,  rather  than  leav- 
ing all  under  pasture.  The  stiffer  the  soil,  the  less  could  prudently 
be  brought  under  aration.  The  slate  and  silurian  mountains  and 
hills  are  adapted  to  all  kinds  of  husbandry — mixed  grazing  of 
sheep  and  cattle,  turnips,  barley,  oats,  and  wheat,  according  to 
circumstances.  The  high  mountains  of  the  old  red  sandstone,  so 
largely  developed  in  the  vicinity  of  Brecknock,  Hereford,  &c.,  are 
well  calculated  for  rearing  young  cattle  of  the  Hereford  breed,  and 
sheep.  The  above  remarks  are  applicable  to  erimilar  soils  in  Ire- 
land and  Scotland. 

Of  stock,  the  Devons  appear  well  adapted  to  their  own  district, 
but  do  not  appear  to  have  any  peculiar  characteristics  by  which 
they  are  entitled  to  displace  other  breeds  in  different  localities. 
The  Hereford  (which,  by-the-by,  appears  largely  to  partake  of  the 
qualities  of  some  of  the  best  W elsn  native  breeds)  is  particularly 
well  calculated  for  the  old  red  sandstone  district,  and  will  feed  in 

—  ■ - 

*  This  has  been  attributed  to  the  fact  that,  during  the  motion  of  the  animal,  the 
fibrine  of  the  blood  is  conyerted  into  casein. 
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the  open  air  during  winter,  where  the  short-lioms  would  deteriorate. 
This  quality  is  well  known  to  the  graziers  of  the  midland 
counties. 

The  old  Long-horn  is  an  animal  that  stands  the  eiFects  of  great 
humidity  beyond  all  other  breeds  of  South  Britain  :  it  is  beat 
suited  for  grazing  on  cold  retentive  clays,  yielding  a  great  abun- 
dance of  coarse  herbage.  It  has,  however,  of  late  gone  much  out 
of  fashion,  and  is  only  now  to  be  found  in  Ireland,  and  occasion* 
ally  in  Wales.  In  Ireland,  the  breed  is  also  much  going  out,  the 
greater  part  of  the  grazing  cattle  now  reared  in  that  country  being 
a  cross  between  the  long  and  short  horns — a  cross  that  appears  well 
adapted  for  the  present  state  of  agriculture  in  that  country.  In 
Scotland,  the  long-horn  is  replaced  by  the  Galloway,  and  black 
Higliland  cattle  known  as  Scots.  North  Wales  also  possesses  a 
fine  hardy  race  of  black  cattle,  little  affected  by  a  wet  climate. 

Of  sheep,  the  short-woolled  or  Southdown  varieties  are  well 
fitted  for  the  dry  soils  and  climate  of  the  south  of  England  :  on 
the  more  humid  districts  the  long  open-woolled  varieties  thrive 
best.  Whether  it  respects  cattle  or  sheep,  it  will  invariably  be 
found  that  heavy  kinds  of  each  description  are  connected  with 
strong  heavy  grazing  lands  producing  much  herbage.  In  Scotland, 
the  finest  black  cattle  are  found  in  Moray  and  Angus ;  in  Eng- 
land, the  long-horns  on  the  midland  clay  district ;  in  Ireland,  the 
same;  in  Wales  also  a  similar  rule  applies.  In  like  manner  with 
sheep,  small  short-woolled  varieties  are  found  on  arid  soils  and  dry 
climates — large  varieties  where  the  soil  is  heavy,  climate  humid, 
and  herbage  succulent.  The  Leicester  sheep  and  short-homed 
cattle  appear  best  calculated  for  mixed  husbandry — the  latter  for 
stall-feeding  rather  than  open  grazing. 

Hoio  far  it  is  desirable  to  adopt  the  regular  four-course  arable 
system  on  the  western  sides  of  England  and  Ireland^  the  same  being 
naturally  fitted  for  the  spontaneous  growth  of  grass, — This  question 
is  practically  illustrated  by  what  is  done  within  a  considerable 
district  of  Lancashire,  stretching  from  the  Mersey  to  the  Ribble, 
and  gradually  extending  through  the  Fylde  and  Low  Fumess 
districts  in  this  county  ;  also  in  Cumberland,  and  parts  of  West- 
moreland, such  as  the  limestone  district  south  of  Kendal,  and  the 
limestone  and  new  red  sandstone  bordering  the  northern  part  of 
the  latter  countv.  Even  amongst  the  mountains,  where  the  annual 
rain-fall  reaches  from  60  to  100  inches,  turnips,  alternating  with 
oats,  grass,  or  clover,  is  frequently  to  be  found.  In  making  these 
observations,  it  ought  to  be  observed  that  alternate  husbandry, 
rather  than  the  strict  four-course  system,  is  here  recommended — 
oats  taking  the  place  of  barley.  It  has  already  been  remarked 
that  the  moist  climate  of  the  west  of  England  and  Ireland  is  ill 
adapted  to  the  growth  of  wheat.  On  the  other  hand,  perhaps  there 
is  no  climate  in  the  world  so  well  calculated  to  grow  fine  crops  of 
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turnips,  and  the  brassica  tribe  generally,  than  the  district  now 
under  consideration. 

In  Lancasliire,  between  the  Mersey  and  the  Ribble,  the  heaviest 
crops  of  turnips,  potatoes,  carrots,  and  wheat,  are  obtained  of  any 
district  in  England.     On  the  south-eastern  borders  of  Cornwall, 
and  the  western  side  of  Devon,  very  heavy  crops  of  the  same 
articles  are  obtained ;  hut  the  wheat  crop  is  not  so  heavy — the 
heavier  wheat  crops  of  Lancashire  being  owing  to  the  heavy  manur- 
ing with  town  manure,  obtained  from  Liverpool,  via  canal,  at  the 
low  toll  of  one  farthing  per  ton.   In  dropping  years  the  eft'ects  of  a 
moist  climate  is,  however,  here  very  visible,  both  in  lateness  of 
harvest,  and  light  grain,  as  compared  with  dry  seasons.     In  fine 
jears,  50  bushels  of  wheat — 70  lb.*  to  the  bushel — is  anything  but 
an  uncommon  crop  after  carrots,  potatoes,  or  swedes ;  all  which 
crops  are  drawn,  and  sold  at  Liverpool  or  the  other  large  towns. 
The  great  problem  of  husbandry  in  the  western  districts  of  these 
islands  is.  What  is  the  best  mode  of  converting  green  produce  into 
money!     Feeding-stock,  in  some  form  or  other,  is  indispensable  ; 
but  the  question  is.  Can  green  crops  be  grown  continuously  with 
advantage,  without  alternating  to  any  great  extent  with  grain ! 
or  will  it  be  better  to  have  green  crops  alternating  with  grain  (oats) 
— both  to  be  consumed  by  stock !  The  instance  previously  given  of 
a  fine  dairy  of  cheese  being  obtained  from  cows  stall-fed  wnth  clover 
and  tares,  is  a  pretty  indisputable  proof  that  dairy  produce  may  be 
obtained  from  stall-fed  cattle  to  a  much  larger  extent  than  is  at 
present  suspected.     It  may  be  held  as  an  axiom,  that  the  produce 
of  the  land  returns  the  highest  money-value  to  the  farmer  when 
disposed  of  in  the  following  manner : — viz.,  milk,  (at  a  standard 
value  of  1  ^d.  per  quart),  butter,  cheese,  meat.  Growing  wheat  in  the 
moist  climate  of  the  west  of  England,  and  Ireland,  is  not  advis- 
able. The  instance  of  what  takes  place  in  part  of  Lancashire  cannot 
be  here  taken  as  a  rule:  this  exception  is  owing  to  the  excessive 
manuring  which  is  practised  in  Lancashire.     Seeing  the  order  in 
which  produce  remunerates  the  farmer,  it  does  appear  to  the  writer 
that  the  alternate  system  of  husbandry  is  peculiarly  well  adapted 
to  the  moist  climate  of  the  western  district  of  England,  and  Ire- 
land.    Whether  the  green  produce  could  be  more  profitably  used 
by  consuming  an  alternate  crop  of  oats  is  a  question  on  which 
there  is  not  sufficient  evidence  to  decide  :  the  writer''s  opinion  is 
that  it  would.     In  consequence  of  the  continued  demand  for  Ire- 
land, maize  or  Indian  corn  has  not  been  obtainable  at  a  suffi- 
ciently reduced  price  to  justify  extensive  experiments  with  it,  as 
an  addendum  to  green  food.     On  the  light  lands  of  Devon,  Fur- 
ness  in  Lancashire,  and  Cumberland,   the  four-course  system  is 
practised  beneficially  :  it  would  also  answer  well  on  the  porous 

*  The  local  conventional  weight.  Wheat,  however,  rarely  weighs  more  than  68 
or  64  lb.  per  bushel,  though  the  plump  appearance  of  the  grain  would  lead  a  casual 
observer  to  suspect  that  it  did.    The  plumpness  is  due  to  moisture. 
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'fBoils  of  the  old  red  sandstone  in  Wexford.  Seeing  that  farmers, 
on  the  thin  soil  of  Lincoln  heath,  find  it  advantageous  to  purchase 
large  quantities  of  provender  to  be  consumed  by  cattle  along  with 
green  food,  almost  solely  for  the  purpose  of  obtaining  manure, 
it  must  be  inferred  that,  if  a  similar  practice  was  adopted  with  the 
farmers  of  the  western  coast  of  England  and  Ireland,  it  would  be 
found  equally  advantageous — particularly  when  it  is  remembered 
that  the  climate  of  these  places  is  peculiarly  well  adapted  to  the 
growth  of  green  food  in  the  form  of  turnips,  rape,  vetches,  clover, 
or  grass.  Although  the  climate  of  these  districts  is  naturally 
fitted  for  the  spontaneous  growth  of  grass,  it  does  not  therefore 
follow,  that  by  that  means  only  can  the  greatest  profit  be  derived 
from  the  land.  To  obtain  the  largest  pecuniary  return  in  most 
climates,  the  growth  of  artificial  green  food,  with  its  consumption 
under  shelter,  is  indispensable  ;  for  it  must  be  remembered  that  a 
large  part  of  the  food  eaten  by  grazing  cattle  is  used  in  the  main- 
taining of  animal  heat,  which  is  so  rapidly  evolved  and  consumed 
by  evaporation  during  inclement  weather.  In  consequence  of  this 
circumstance,  green  crops  are  much  more  profitably  consumed 
under  shelter  in  humid  than  in  dry  climates. 

In  drawing  this  essay  to  a  conclusion,  it  may  be  remarked  that 
the  endeavour  has  been  made  to  instruct  the  uninitiated  in  the  gene- 
ral laws  which  regulate  climate.  Rather  than  by  giving  empirical 
rules  drawn  from  limited  local  observations,  it  was  deemed  much 
better  to  do  so  than  by  giving  partial  illustrations  only,  and  thus 
leaving  the  grand  and  universal  laws  which  regulate  climate  un- 
noticed. Minds  endowed  with  keen  powers  of  perception  and 
observation  may,  by  persevering  attention,  reduce  tne  prognostica- 
tion of  irregularities  of  climate  apparently  to  certain  rules. 
Characters  of  this  description  will,  however,  find  their  studies 
much  facilitated  when  made  aware  that  particular  phenomena  are 
the  results  of  fixed  laws.  Tliis  knowledge  will  enable  the  obser- 
vant to  discriminate  between  indications  which  are  certain,  and 
others  which  may  he  illusory,  notwithstanding  any  observed 
coincidences  which  may  have  been  remarked. 

The  different  sections  into  which  this  treatise  is  divided  would 
separately  form  the  subject  of  an  important  and  tolerably  long 
essay:  many  details  have  thus  necessarily  been  curtailed,  or  wholly 
left  out.  It  has,  however,  been  attempted  to  give  a  synopsis  of  the 
great  ruling  laws,  suflSciently  distinct  to  enable  the  reader  to  com- 

Erehend  them.  The  limited  space  allowed  for  an  essay  of  this 
ind  renders  diffnseness  inadmissable  :  for  the  sake  of  brevity,  the 
opposite  errors  of  abruptness  and  deficiency  of  details  have  pos- 
sibly been  fallen  into. 

VVe  cannot  more  appropriately  conclude  than  by  quoting  the 
notice  of  Sir  John  Herschel  on  the  terrestrial  eflects  of  the  sun'^s 
radiation  : — 

"  The  sun's  rays  are  the  ultimate  source  of  almost  every  motion 
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which  takes  place  on  the  surface  of  the  earth.     By  its  heat  are 

f produced  all  winds,  and  those  disturbances  in  the  electric  equi*- 
ibrium  of  the  atmosphere,  which  give  rise  to  the  phenomena  of 
lightning,  and  probably  also  to  those  of  the  terrestrial  magnetism 
and  the  aurora.  By  their  vivifying  action,  vegetables  are  enabled 
to  draw  support  from  inorganic  matter,  and  become,  in  their  turn, 
the  support  of  animals,  and  of  man,  and  the  sources  of  these  great 
deposits  of  dynamical  efficiency  which  are  laid  up  for  human  use 
in  our  coal  strata.  By  them  the  waters  of  the  sea  are  made  to 
circulate  in  vapour  through  the  air  and  irrigate  the  land,  pro* 
ducing  springs  and  rivers.  By  them  are  produced  all  disturbances 
of  the  chemical  equilibrium  of  the  elements  of  nature,  which,  by  a 
series  of  compositions  and  decompositions,  give  rise  to  other  pro- 
ducts, and  originate  a  transfer  of  materials.  Even  the  slow  de&^ra- 
dation  of  the  solid  constituents  of  the  surface,  in  which  its  chief 
geological  changes  consist,  is  almost  entirely  due,  on  the  one  hand, 
to  the  abrasion  of  wind  and  rain,  and  the  alternation  of  heat  and 
frost ;  on  the  other,  to  the  continual  beating  of  the  sea  waves 
agitated  by  winds,  the  result  of  solar  radiation.  Tidal  action 
(itself  partly  due  to  the  sun's  agency)  exercises  here  a  compara- 
tively slight  influence.  The  effect  of  oceanic  currents,  (mainly 
originating  in  that  influence,)  though  slight  in  abrasion,  is  powerful 
in  diffusing  and  transporting  the  matter  abraded  ;  and,  when  we 
consider  the  immense  transfer  of  matter  so  produced,  the  increase 
of  pressure  over  large  spaces  in  the  bed  of  the  ocean,  and  diminu- 
tion over  corresponding  portions  of  the  land,  we  are  not  at  a  loss 
to  perceive  how  the  elastic  power  of  subterranean  fires,  thus  re- 
pressed on  the  one  hand  and  relieved  on  the  other,  may  break 
forth  in  points  when  the  resistance  is  hardlv  adequate  to  their 
retention,  and  thus  bring  the  phenomena  of  vofcanic  activity  under 
the  general  law  of  solar  influence." 

That  such  a  wide  range  of  phenomena  should  only  be  imperfectly 
sketched  in  an  essay  of  this  kind,  is  what  could  only  be  antici- 
pated. 

METROPOLITAN  CATTLE-MARKET. 

In  every  province  of  the  kingdom  complaints  are  loudly  raised 
*t  the  treatment  of  fat  stock  in  the  different  markets.  It  is 
iuiversally  admitted  that  cruelty  is  not  only  practised  openly,  but 
•^«\t  enormous  losses  are  sustained — a  state  of  affairs  only  pardon- 
.^^e  because  plodding  habit  cannot  see  a  different  course  to  follow. 
Ve  shall  «ndef  rour  to  point  out  a  different  system ;  but,  before 
(oing  so.       '  '^     ^'  '»'^'  'sable  to  discuss,  first,  the  present  practice. 

j^*^e  to  both  s»  '^1'  ^ts  in  one  article,  and 
■•itti/'  -'*  -  -<>i/»Ae  -  market  i-  joxit  to  be  removed,  Wf 
*      )  ti      on  of  a  C«»   ••J*      -iburban  Market«in  th^ 
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donsequences  in  the  change  about  to  take  place.     In  doing  so,  we 
shall  enunciate  the  following  simple  proposition. 

A  straight  line  A  B,  drawn  from  any  point  A,  in  the  circum- 
ference of  a  circle  A  E  D  F,  to  any  point  B,  on  any  side  of  the 

diameter  A 
D,  or  diame- 
ter produ- 
ced without 
the  circle,  is 
less  than  the 
sum  of  the 
straight  lines 
ACandOB, 
drawn  from 
the  centre  C, 
to  the  two 
extremes  A 
and  B  of  the 
straight  line 
A  B.  The 
truth  of  this 
proposition  is 
obvious  from 
the  property 
of  a  straight 
line,  viz. — 
"  that  it   is 

the  shortest  distance  between  two  points."  But  simple  as  this 
demonstration  is,  we  deduce  the  following  important  conclusions 
from  it,  barring  all  that  has  been  said  to  tne  contrary  : — 

1.  That  cattle  would  trayerse  the  streets  of  the  metropolis  less  from  a  market  in 
its  suburbs  with  a  railway  to  it,  than  from  one  at  its  centre  without  a  railway  ;  and 
that  a  railway  to  the  centre  would  exceed  that  to  the  circumference  by  radius. 

2.  That  this  is  true  of  any  number  of  markets,  and  in  whatever  points  of  tho  cir- 
cumference they  may  be  placed. 

3.  That  if  more  than  the  half  of  the  number  of  the  cattle  shall  come  fW>m  one  sido 
of  any  diameter,  as  fh>m  A  in  F  C  £,  then  the  market  should  be  placed  in  the  oir- 
cumference  on  that  side  of  the  diameter — t.  e,,  in  reference  to  Smithfield,  that,  as  the 
majority  of  the  beasts  comes  from  the  north,  the  market  should  be  on  the  north  side 
of  the  riyer. 

4.  That  that  point  in  the  circumference  of  the  circle  should  be  taken,  so  that  the 
number  of  cattle  coming  from  one  side,  multiplied  by  the  distance  trayelled  oyer, 
would  be  equal  to  the  number  of  cattle  coming  ftrom  the  other  side,  multiplied  by  the 
distance  travelled  over. 

5.  That  butchers,  if  equally  scattered  over  the  metropolis,  would  have  farther  to 
travel  to  a  suburban  market  than  a  central  one. 

6.  That  farmers  and  consumers  would  be  losers  by  a  central  market  with  or  with- 
out a  railway  to  it,  but  butchers  gainers  as  to  distance  only  ;  consequently,  that  they 
should  pay  for  this  gain,  and  not  the  farmer  or  consumer. 

7.  That  cattle  should  be  sold  in  their  lairs,  and  not  removed  therefrom  until  led  to 
public  slaughter-houses  adjoining. 

Such  are  the  several  propositions  which  we  deduce  relative  to 
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the  metropolitan  cattle-market  question,  on  each  of  which  we  shall 
now  briefly  otter  a  few  practical  observatioud. 

The  truth  of  the  first  and  second  will  readily  be  perceived  on 
glancing  at  the  diagram.  If,  for  instance,  we  suppose  Smithfield. 
situated  at  the  centre  C,  first  without  a  railway,  and  that  B  is  any 
butcher's  shop,  or  B  B  B  B  all  the  butchers'*  shops  in  the  metro- 
polis, then  cattle  coming  from  the  point  A  would  have  to  walk 
from  it  to  0,  and  from  C  to  B  B  B  B,  after  being  sold,  before  they 
could  arrive  at  their  final  destinations,  supposing  they  are  driven 
directly  to  the  slaughter-house.  Now,  as  the  sum  of  any  two 
sides  of  a  triangle  is  greater  than  the  other  side,  it  consequently 
follows  that  the  distance  thus  travelled  is  greater  than  if  they  had 
travelled  directly  from  A  to  B,  for  A  C  +  C  B,  is  greater  than  A  B. 
Again,  if  we  suppose  that  a  railway  is  brought  to  Smithfield 
from  the  circumference,  as  from  A  to  C,  then  we  arrive  at  the  ques- 
tion of  radiating  the  metropolis,  so  to  speak,  with  railways  to  its 
centre,  than  which  scarcely  anything  can  be  more  absurd  in  prac- 
tice. It  may  be  said  that  one  railway  from  the  circumference 
would  suffice,  and  that  cattle  could  walk  from  the  market  to  their 
final  destination :  surely,  after  the  ox  becomes  the  property  of 
the  butcher,  he  ought  to  have  the  liberty  of  doing  with  his  own 
as  he  thinks  best,  without  being  curbed  by  any  one. 

We  have  here  two  propositions  involved — Firsts   If  a  fat  ox 
arrives  at  any  point  D,  he  should  be  conveyed  to  the  centre,  vid 
FA  0.     Second^  That  cattle  should  be  travelled  from  the  market. 
Now,  in  the  first  of  these  propositions,  we  have  two  important 
concessions  granted ;  for  if  we  suppose  F  E  to  represent  the  river, 
and  A  its  north  side,  the  cattle  coming  from  the  south  side  ought 
to  travel  vid  D  F  A  to  C — consequently  they  would  have  farther 
to  travel  to  a  central  market  than  a  suburban  one  situated  at  A, 
by  the  distance  A  C,  and  that  railway  conveyance  ought  to  super- 
sede the  drove.     These  two,  we  say,  are  important  concessions  in 
favour  of  a  suburban  market  on  the  north  side  of  the  river — and 
that  they  are  sound,  being  in  harmony  with  science  and  practice, 
;annot  be  doubted ;  consequently,  in  the  subsequent  discussion, 
ihey  must  be  borne  in  mind. 

The  second  proposition — that  cattle  should  be  travelled  from  the 

narket,  is  entirely  at  variance  with  the  second  concession,  being  its 

lirect  counterpart.     But  it  may  be  argued — the  ox  is  now  the  pro- 

ierty  of  a  ra^etropolitan  butcher,  and  therefore  science  must  stoop  to 

practice.        '    thin  the  circle,  practice  is  one  thing,  but  without  it, 

*  ^'ff'^-'**^         ng.     VVif^in  the  "-^nfines  of  the  British  capital,  if  we 

- » i,v).it?ve  t    imithfieK    ^-^nke?      fat  oxen  are  locomotive  animals: 

f<ta*king  is  as  natura*  ^^'^•^      >  eating.****     How  long  they  may 

<niain  so  it  were  difbui       **    -^y,  '"  ^imos:  so  novel  as  the  present. 

\oK1t     r',on    Moco        ^  ..     }  uature  their  locomotive 

,ufc    -         y'^'  i.ii\.^  ^'  vji*,  vying  cattle  from  one  place 
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be  a  locomotive  engine  !  Art  will  then  triumph  over  the  natural 
Bjstem  ;  but  not  until  then.  Without  the  circle,  again,  practice, 
as  we  have  said,  is  very  different — for  here  the  farmer  often  ex- 
periences tiie  greatest  difficulty  in  getting  the  fat  ox  to  rise;  let 
alone  walk,  and  the  fatter,  the  less  locomotive  it  becomes;  but 
when  once  it  crosses  tlie  magic  circle  A  F  D  E,  the  goads,  dogs,  and 
lassos  of  Sniithfield  soon  put  up  the  steam  !  H(ymini8  est  errare. 
Are  not  half  the  benefits  now  gained  by  railway  conveyance  lost 
by  the  treatment  which  cattle  experience  in  the  metropolis  ? 

The  impropriety  of  travelling  fat  stock,  and  the  loss  to  the  farmer, 
we  shall  have  to  notice  under  the  sixth  proposition;  and,  therefore, 
to  avoid  repetition,  shall  add  no  more  in  this  place  on  the  topic. 

The  tliird  and  fourth  propositions  have  reference  to  the  side  of 
the  river,  and  point,  in  the  suburbs,  on  that  side  in  which  a  cattle 
market  should  be  placed  —  propositions  the  truth  of  which  has 
been  admitted  under  last  head.  The  theory  of  two  markets,  how- 
ever, may  now  be  introduced  as  an  objection.  It  has,  for  instance, 
been  said,  that  if  the  farmei*s  on  the  north  side  of  the  metropolis 
are  to  have  a  market  in  the  northern  suburbs,  then  the  farmers 
of  Kent,  Surrey,  and  Sussex  should  have  another  market  in  the 
southern  suburbs  ;  but  such  an  argument  falls  to  the  ground,  for 
no  other  reason  than  that  those  counties  do  not  grow  a  sufficiency 
of  butcher-meat  for  their  own  consumption  :  so  that,  when  farmers 
throw  off  their  antiquated  habits,  and  embrace  the  chemical  and 
mechanical  improvements  of  the  times  in  which  they  live,  they 
will  have  no  surplus  to  spare.  Nothing  can  possibly  be  more 
absurd  than  for  Surrey  to  grow  butcher-meat  for  Birmnigham  ! 
and  Warwickshire  for  Dover  !  That  Kent,  Sussex,  and  Surrey, 
however,  require  cattle  markets,  is  a  plain  but  different  question ; 
but  that  one  market  only  should  be  erected  for  the  accommodation 
of  the  three^  and  that  that  one  should  be  situated  in  the  southern 
suburbs  of  the  metropolis,  are  conclusions  which  just  say  enoush 
for  those  who  deduce  them  from  the  facts  of  the  case ;  for  it  would 
not  bo  more  absurd  to  erect  a  cattle  market  for  the  consumption  of 
Cornwall,  Kerry,  and  Caithness  at  Holloway,  than  for  Kent, 
Sussex,  and  Surrey  on  Clapham  Common.  At  the  best,  a  metro- 
politan market  for'Kent,  Surrey,  and  Sussex,  is  but  an  argument 
for  a  suburban  market,  as  to  situation. 

The  fifth  proposition  enunciates,  that  butchers  would  hare 
farther  to  travel  to  a  suburban  market  than  a  central  one.  The 
truth  of  this  proposition  has  never  been  called  in  question.  No 
doubt,  many  adjoining  the  proposed  new  market  would  have  less 
distance  to  travel  than  they  have  at  present ;  but,  generally  speak- 
ing, this  would  not  be  the  case.  The  question,  therefore,  resolves 
itself  into  one  of  difference  of  expense,  and  consequently  falls 
under  our  next  proposition. 

Our  sixth  proposition  involves  the  profits  and  losses  of  parties 
interested — from  difference  of  distance  and  purity  of  atmospnere — 
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and  is,  therefore,  not  the  least  important  one.  The  parties 
interested  are — first,  the  farmer,  with  his  representative  the  sales-- 
man  ;  second,  Smithfield  bankers  ;  and  third,  butchers  and  con- 
sumers.    These  interests  we  shall  notice  separately. 

Firsts  The  interest  of  the  farmer  is  of  a  three-fold  character — 
management,  expenses,  and  price  of  stock. 

A  fat  ox  is  like  a  broached  beer-barrel  with  a  continual  drain 
upon  its  contents,  so  that  without  a  daily  supply  equal  to  the 
daily  waste  the  result  is  obvious.  During  the  flow,  the  effect 
produced  by  the  discharge  may  not  be  appreciable  to  the  eye, 
especially  if  there  is  not  much  difference  between  the  ingress  and 
egress,  but  it  is  no  less  certain  on  that  account  if  the  latter  is  the 
greatest. 

Now,  if  a  butcher  or  banker  bought  a  barrel  of  beer  knowing  it 
to  be  broached  and  flowing,  lie  would  very  naturally  inquire  of  the 
brewer  the  quantity  discharged  in  a  given  time  —  the  length  of 
time  delivery  would  take,  and  so  forth.  The  brewer  might 
probably  answer,  "Never  trouble  yourself  about  the  waste,  for  it  is 
altogether  imperceptible  ;  and,  moreover,  it  is  not  you  who  sustains 
any  loss  of  that  kmd."  To  such  an  answer  the  obvious  reply  of 
the  butcher  would  be, — that  he  only  intended  to  purchase  what  he 
was  to  receive,  or  drink,  and  not  what  was  to  be  spilt  between  the 
brewery  and  his  beer-cellar.  If  he  had  no  means  of  ascertaining 
this,  he  would  just  make  a  safe  allowance,  and,  after  having  once 
ascertained  what  the  barrel  would  measure  out  under  such  circum- 
stances, would  make  his  future  calculations  accordingly.  The 
actual  quantity  which  the  barrel  did  contain  when  in  the  brewery 
he  might  remain  ignorant  of.  It  was  a  point  upon  which  he  was 
indifferent ;  for,  so  long  as  it  measured  out  to  him  a  certain  quan- 
tity— the  quantity  he  paid  for — that  was  all  he  cared  about.  But 
propose  the  removal  of  the  brewery  to  a  greater  distance,  and  you 
at  once  place  the  butcher  into  new  embarrassments,  out  of  which 
experience  only  can  liberate  him.  After  he  has  made  an  experi- 
ment he  will  move  on  in  the  old  path  again,  unconscious  of  a  better, 
or  any  difi'erence,  until  some  new  proposition  is  enunciated.  But 
vhatever  that  proposition  may  oe,  the  loss  sustained  by  the 
broached  beer-barrel  must  obviously  fall  upon  the  unfortunate 
"^'•ewer — for  out  of  this  dilemma  he  cannot  by  any  possibility 
^vricate  himself  but  by  stopping  the  flow. 

Just  so  is  it  with  the  farmer  and  his  fat  ox  or  sheep,  as  it  is 
nr ith  the  brewer  and  his  beer  barrel,  for  he  sustains  the  whole 
.  >©*e  between  the  stall  and  slaughter-house;  for  butchers  are 
,.*  vtical  men  guided  by  experience,  and  only  pay  him  for  the  weight 
"hjch  the  scales  indicate.  If  the  butcher  finds  that  an  ox  of  such 
.  -^ize  and  handle  weighs  out  r^  "^uch  under  a  certain  routine  of 
•  ciiagement,  then  he  regulatet  «  "'ture  purchases  accordingly, 
'^ith  the  wap*'*  between  *,he  f*^^^     _.  *  ♦he  slaughter-house  he  nas 
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the  brewery  and  his  own  beer-cellar.  If  he  puts  anything  in,  he 
just  expects  to  take  as  much  out,  in  addition  to  the  quantity 
purchased.  So  far  is  equitable ;  but  for  the  ordinary  waste  he  has 
made  a  safe  calculation  for  himself.  Propose,  however,  removing 
the  market  from  the  centre  C  to  the  circumference  A,  a  greater 
distance  from  him,  and  you  at  once .  arouse  his  apprehensions. 
For  the  first  time  he  perceives  that  the  fat  ox,  after  all,  is  not  a 
locomotive  engine !  From  A  to  0,  and  from  C  to  B,  it  is  so ;  but 
from  A  to  B  it  is  not,  because  we  presume  the  angle  A  G  B  is 
greater  tlian  ABC.  We  know  of  no  other  reason,  and  shall  con- 
clude there  is  none  ;  for  the  greater  the  angle  A  C  B  is,  the  greater 
is  his  loss.  If  you  farther  propose  stopping  the  flow,  as  we  do  in 
the  next  proposition,  and  consequently  propose  making  him  pay 
for  the  whole  beer  which  the  barrel  contains  in  the  brewery,  and 
thus  save  the  unfortunate  brewer  from  loss,  you  place  the  butcher 
in  still  greater  embarrassments  —  embarrassments  from  which 
experience  can  alone  set  him  free,  and  from  which  experience  will 
soon  set  him  free  in  the  manner  already  noticed.  Tne  examples 
of  Bristol  and  Liverpool,  with  many  others,  might  be  quoted  in 
proof  of  this,  where  parties  were  as  averse  to  a  change  as  are  those 
of  the  metropolis,  but  who  have  since  got  over  their  difficulties — 
difficulties^  not  groundless  prejudices^  as  many  have  prematurely 
argued^  but  facts  requiring  the  aid  of  experiment  to  settle  their 
values. 

Farmers  are,  like  butchers,  practical  men  only,  generally  speak- 
ing— few  of  them  being  familiar  with  the  theorj'^  of  daily  waste 
upon  a  fat  ox.  Indeed,  the  theory  has  not  yet  been  established 
upon  a  solid  foundation — experiment  Indirect  experiments,  how- 
ever, have  been  made,  rendering  the  existence  of^  a  waste  as  evi- 
dent and  as  ruinous  as  that  upon  a  broached  beer-barrel.  They 
have,  for  instance,  been  made  upon  the  human  system,  leaving 
the  inference  from  analogy  unquestionable.  From  observation, 
again,  good  judges  of  stock  can  perceive  a  loss  between  two  periods 
of  time,  at  no  great  distance  from  each  other.  Cattle,  again,  have 
been  weighed  and  measured  before  sending  them  to  exhibitions, 
and  after  their  return.  We  ourselves  invariably  did  so,  and  found 
a  heavy  loss,  both  from  the  Smithfield  Club  shows.  Baker  Street — 
from  the  annual  shows  of  the  Royal  Agricultural  Society — and 
from  local  shows  of  the  district  Lastly,  the  food  and  excrements 
of  animals  have  been  analysed,  and  the  dilBTerence  worked  up  into 
the  system  recorded.  We  shall  quote  an  example  of  this  last 
kind,  as  being  perhaps  more  satisfactory  than  the  others,  prefacing 
it  with  a  general  proposition,  thus  : — 

Where  no  increase  of  weight  is  gained^  the  quantity  of  food  conr 
sumed  and  daily  worked  up  into  the  animal  system  is  the  equivalent 
of  the  daily  waste  sustained  in  the  stall  or  feeding-hox. 

Now,  according  to  the  experiments  of  Dr  Thomson,  from  par- 
liamentary papers,  it  appears  that  the  difference  between  the 
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elements  of  food  consumed  and  dung  voided  by  a  small  Ayrshire 
cow  of  about  70  stones  live  weight,  amounts  to  28j^  lb.  daily,  as 
follows : — 


Carbon, 

Hydrogen, 

Nitrogen^ 

Oxygeu, 

Ash,    . 

Water, 


6.87 
0.93 
0.28 
6.76 
0.38 
13.50 


Total,         .  .  .  28.72  lb. 


This  difference,  however,  does  not  exhibit  the  whole  waste,  for 
the  drink  which  the  cow  consumed  appears  to  have  been  excluded; 
for  the  quantity  of  water  above  does  not  correspond  with  the 
liquids  ejected,  leaving  out  of  consideration  insensible  perspiration. 
From  this  experiment,  however,  coupled  with  those  of  Boussingault 
and  others,  the  daily  amount  of  solids  and  liquids  given  off  from  the 
system  of  an  ox  of  ordinary  size  cannot  be  estimated  at  less  than 
the  double  of  what  is  stated  above,  or  56  lb.,  supposing  it  in  the 
stall,  and  hence  free  from  exercise  and  excitement.  If  subjected 
to  both  these  exhausting  causes,  as  invariably  is  the  case  in  the 
system  of  Smithfield,  or  any  of  our  other  great  cattle  markets, 
then  the  waste  might  be  double,  or  triple — according  to  the  opi- 
nions of  the  most  eminent  of  our  chemists  who  have  turned  their 
attention  to  this  branch  of  chemistry — supposing  the  animal  sup- 
plied with  food  according  to  the  demand  of  the  system. 

So  much  for  theory.     In  practice,  the  farmer  has  unfortunately 
to  contend  with  two  antagonists  of  the  most  formidable  character, 
besides  the  evils  of  a  system  to  which  attention  will  soon  be  drawn. 
First,  his  ox  is  in  an  artificial  state,  so  to  speak,  in  the  stall ;  so 
that  when  it  leaves  it,  and  is  subjected  to  exercise  or  excitement, 
however  frivolous,  it  has  no  desire  for  solid  or  nourishing  food. 
Encumbered  with  fat,  nature,  ever  anxious  to  adapt  herself  to  her 
own  exigencies,  feels  inclined  rather  to  throw  off  her  burden  than 
increase  its  weight.     At  the  Smithfield  Club  exhibitions  in  Baker 
Street  we  have  often  pitied  the  silly  observations  of  parties  laugh- 
ing and  jeering  at  us  and  our  servants  slicing  carrots,  &c.,  and 
)utting  the  bite  into  the  animates  mouth,  whose  stomach  and  sys- 
em  generally  was  in  danger  from  extremes  of  dieting  so  wide 
-sunder — parties  who  ought  to  have  known  better,  but  who  did 
lot  understand  the  difficulties  with  which  we  were  contending 
lad  they  seen  the  real  brown  stout  flowing,  they  would  doubtlesf 
^ave  guessed  at  the  propriety  of  turning  the  key  of  the  tap  of  our 
>eer-barrel ;    but,   blind   to  this,  our   conduct   was   ridiculed   a^ 
'  "yarrying  the  '^^''  too  far  ^'^ 

Second,  Froir     .le  effects  of  travelling,  excitement,  and  fasting, 

»e  stomach  a»      h  ""*^«  invariably  almost  get  deranged  before  thr 
-Mimal  arriv**-     i      «-     "et  spoils,  po  that  t^'»  food  it  consume? 

.  -'  "•   t    lo  ?,  '        -»rlf^-.      It      pf"    *">  '    <T-Tit,r*T  ^arfiji.'    riimin^t.*'^F 
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may  take  place,  but,  from  the  smallness  of  the  quantity  of  food 
which  enters  the  stomach  for  digestion,  it  does  not  excite  its  coata 
to  the  action  of  secretion,  but  is  carried  oif  through  the  intestines, 
a  frothy  mass  of  indigested  matter;  as  any  farmer  or  butcher  may 
perceive  who  takes  the  trouble  to  examine  it,  either  in  Smithfield, 
or  the  streets  leading  to  and  from  it,  on  a  market-day — or,  we 
might  have  said,  any  market  in  the  kingdom. 

Now,  when  we  add  to  those  two  calamities  the  evils  of  the  pre- 
sent practice,  the  position  of  the  farmer  will  readily  be  perceived 
to  be  anything  but  a  favourable  one;  for,  in  the  first  place,  the 
ox  is  driven  from  the  railway  terminus  to  the  lair,  farther  from 
the  market  in  many  cases  than  the  terminus  itself.     It  is  next 
driven  to  the  market,  where  it  is  wedged  up  and  compelled  to 
stand  upon  a  hard  and  uneven  sloping  pavement  or  causeway,  for 
from  four  to  ten  times  the  length  of  time  necessary  for  sale — sub- 
jected to  fasting  and  excitement — -undergoing  a  species  of  half- 
hanging  or  strangulation,  so  to  speak,  from  the  running  noose  of 
the  lasso  around  its  neck.     In  referring  to  this  patriarchal  bat 
barbarous  instrument,  the  Hon.  Mr  Byng  incurs  the  displeasure 
of  the  Smithfield  banker  already  alluded  to,  who  retaliates — ^'  I  do 
not  well  understand  how  they  can   be  ^  choked  into  complianoey 
since  tiie  difficulty  is  to  get  the  noose  over  the  head  of  the  timid 
and  obstinate  animal.     That  once  accomplished,  the  rest  of  the 
operation  is  easy."     What  is  it  which  brings  the  more  timid  and 
obstinate  into  equal  compliance  with   the  less  obstinate  and  less 
timid?  we  might  ask.     We  shall  suppose  that  the  banker  in  ques- 
tion is  well  informed  in  his  own  office — as  we  believe  he  is — but  he 
had  better  remain  there ;  for  his  acquaintance  with  the  manage- 
ment of  fat  stock  is  obviously  out  of  date.     When  deer  are  put  up 
to  fatten,  the  keeper  singles  out  his  buck,  when  off  dashes  his 
hound  at  its  victim,  and  soon  brings  it  to  bay,  seizing  its  ear,  and 
holding  it  fast.     Now,  there  was  certainly  one  stage  before  this — 
the  spear  of  Boadicea^  like  that  of  the  Amazon — and  the  next  stage 
on  this  side  is  the  lasso  of  Smithfield,  beyond  which  the  worthy 
banker  appears  astonished  to  think  that  any  one  would  dream  of 
a  system  more  modem ;  for  he  asks  in  surprise,  '^  How,  then,  do 
you  propose  having  it  effected  ? "     A  puzzler  this !     It  was  only 
in  the  reign  of  Charles  II.,  in  1634,  that  the  Act  of  the  Irish  Par- 
liament was  passed,  forbidding,  under  fine  and  imprisonment,  ^'  A 
barbarous  custom  of  ploughing,  harrowing,  drawing,  and  working 
with  horses,   mares,   geldings,   garrons,  and  colts,    by   the   tail, 
whereby  the  breed  of  horses  is  much  impaired  in   the  kingdom,** 
much  to  the  astonishment  of  many  a  true-hearted  Irishman,  who 
could  not  account  for  such  an  unwarrantable  attack  upon  his  rights 
and  privileges ;  and  it  is  only  in  1852  that  Smithfield  bankers  are 
to  be  tau<;ht  the  first  lesson  in  the  mana;i:ement  of  fat  stock  !     But 
to  return  to  our  narrative  of  the  practice  in  Smithfield,  where  dogs, 
goads,  cat  tie- vans,  and  carcass- trucks,  are  in  full  operation  iu 
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effecting  a  clearance.  After  the  ox  is  sold,  it  is  next  driven  from 
the  market  to  the  lair  or  grazing  of  the  butcher — the  latter  not 
unfrequently  several  miles  distant  from  his  shop — and  from  thence, 
when  required,  to  the  slaughter-house. 

Now,  such  being  the  facts  of  the  case,  it  obviously  follows  that, 
however  questionable  the  exact  amount  of  waste  may  be,  owing  to 
the  present  imperfect  state  of  science  in  this  department,  or  rather 
absence  of  experiments  to  substantiate  science,  it  must  of  neces- 
sity be  enormous ;  for  the  system  of  the  ox  is  subjected  to  all  the 
exhausting  causes  in  the  highest  degree. 

Again,  some  parties,  whom  we  have  met  on  this  important  sub- 
ject, argue  as  if  they  laboured  under  the  erroneous  impression  that 
the  whole  food  consumed  went  to  increase  the  weight  of  the  ox ; 
and  consequently,  that  if  it  eats  none,  it  just  remains  stationary 
at  a  given  weight !  Urine  of  a  more  than  ordinary  dark  colour 
may  oe  flowing  from  the  suffering  animal.  The  perspiration  may 
be  dropping  from  its  drenched  sides,  and  smoking  from  its  back, 
exposed  to  the  burning  rays  of  a  summer'*s  sun,  or  the  frigid 
atmosphere  of  winter !  and  in  this  condition  you  may  perceive 
the  poor  trembling  animal  threading  its  way  through  the  crowded 
thoroughfares  of  the  metropolis,  with  its  troubled  eye,  and  out- 
stretched tongue,  panting  as  if  at  the  last  gasp,  and  striding  with 
its  feet  more  than  the  ordinary  distance  asunder,  as  if  afraid  of 
dropping  down  from  suffocation,  and  being  run  over  by  cabs,  omni- 
busses,  and  the  thousands  of  vehicles  pressing  forward  with  all  the 
speed  possible.  Depressed  nature  appears  sensible  of  its  unhappy 
position  ;  but  parties  accustomed  to  such  a  system  of  cruelty,  are, 
on  the  contrary,  rejoicing  in  it,  and  clinging  to  it  with  all  the  tena- 
city of  an  Irishman  to  drawing  his  plough  with  his  horse-tail. 
"If  nature,  by  the  blessing  of  St  Patrick,  has  purposely  given  to 
cattle  long  tails  wherewith  to  draw  the  plough,  harrow,  &c.,  it  is 
surely  mighty  fashionable  on  the  part  of  the  Parliament  to  put 
farmers  to  the  expense  of  traces — a  heretical  system  at  the  best, 
which  will  ruin  ould  Ireland."  So  argued  Paddy  in  1634,  and 
10  argue  not  a  few  of  our  metropolitan  butchers  and  farmers 
»f  the  adjoining  counties  in  1852  !  It  is  certainly  humbling  to 
hink  that  there  should  be  one  farmer  or  butcher  who  would  con- 
'ude  that  there  is  no  waste  upon  the  animal  system,  comparatively 
^peaking,  in  connection  with  Smithfield  cattle-market,  with  its 
'^>comotive  engine  system  —  suburban  lairs  and  slaughter-houses 
.mattered  over  an  area  of  some  thirty  to  forty  square  miles  !  The 
at  ox  may  leave  the  stall  400  miles  hence  on  Friday  evening — 
nay  enter  the  metropolis  through  the  triumphs  of  steam  at  an  early 

»nr  on  Saturday,  having  been  less  time  on  the  road — then  sub-- 
^c4uently  a  prisoner  at  the  bar  of  salesmen  in  Smithfield  !  nay,  be 

"»nn  three  to  five  days  in  the  metropolis,  subject  to  the  treatment 
-^dy  n'^**  ''»d.  But  a^^^'^Mgh  our  beer-barrel  has  been  ten  times 
•^•norfV    ,     .'mo  IT    •>.       -  '♦••or'^iiQ^  r-  '■»*  vrtf.  ♦/>  ^he  sjn^e  flo^'  as 
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on  its  journey  to  it,  yet  less  waste  has  been  sustained  by  the 
brewer  !  Indeed,  his  loss  is  not  worth  recounting !  The  loss 
to  the  butcher  by  the  railway  is  considerable — much  more 
than  by  the  drove ;  but  since  the  ox  entered  the  metropolis  it  has 
been  in  an  Elysium — the  real  garden  of  Eden  ! 

Waste,  or  rather  defalcation  of  weight,  it  may  be  said,  is  very 
different  under  rest  with  a  proper  supply  of  food — as  under  the 
experiments  of  Dr  Thomson,  Boussingault,  &c. — from  what 
it  is  under  fasting,  exercise,  and  excitement,  in  marketing  fat 
stock  in  the  metropolis  and  other  large  towns ;  for,  in  the  latter 
case,  it  is  not  equivalent  to  the  elements  of  food  worked  up  into 
the  system,  but  the  difference  between  the  quantity  worked  up 
and  the  whole  tear  and  wear  upon  it ;  and  if  the  food  is  not  worked 
up — as  we  have  seen  is  the  case  when  the  stomach  and  bowels  are 
deranged — then  it  is  the  equivalent  of  the  whole  tear  and  wear. 

Again,  when  the  ox  is  turned  out  of  its  stall,  waste  is  greater 
the  hrst  day  than  the  second,  the  exhausting  causes  being  equal ; 
and  as  it  decreases  in  weight,  waste  becomes  daily  less  and  less. 
With  this  fact  farmers  and  drovers  have  long  been  familiar — a  fact 
which  affords  them  little  consolation.  They  are  not  only  familiar 
with  the  fact  that  exercise  is  more  exhausting  the  first  day  than  after- 
wards, and  that  to  avoid  consequences  it  is  generally  necessary  to 
shorten  the  first  journey  or  two  ;  or,  where  fat  beasts  join  the  drove 
on  its  way  to  market,  to  turn  them  out  a  few  days  previous  to  its 
arrival,  so  as  to  fit  them  for  journey — and  that  the  fatter  they 
are  it  is  the  more  necessary  to  attend  to  this  practice ;  while  extra 
fat,  such  as  the  first  class  exhibited  at  Baker  Street,  cannot  be 
driven  at  all,  but  must  be  conveyed  in  cattle-vans.  They  are  not 
only,  we  say,  familiar  with  facts  of  this  kind,  but  also  with  those 
already  noticed  relative  to  excitement,  and  derangement  of  the 
stomach  and  bowels — calamities  which  invariably  accompany  each 
other.  If  an  ox,  for  instance,  takes  the  road  slowly,  coolly,  and 
free  from  excitement  and  derangement  of  the  bowels,  technically 
termed  "  scouring,"  or  "  purging,"  it  will  also  eat  well,  and  soon 
get  over  the  great  diflSculties  of  the  road ;  but  if,  on  the  contrary, 
it  becomes  excited,  shying  at  everything  in  its  way,  derangement  of 
the  bowels,  lameness,  with  a  degree  of  fever,  is  the  inevitable 
result — and  to  such  a  degree  as  frequently  to  render  it  necessary 
to  leave  it  behind,  if  not  dispose  ot  it  on  the  way  at  a  sacrifice. 
Now,  under  the  present  system  of  travelling  by  railway,  cattle  are 
equally  liable  to  excitement  as  when  travelling  by  the  drove,  if 
not  more  so  ;  certainly,  when  travelling  by  steamboats  and  subject 
to  sea-sickness  excitement  is  greater :  consequently,  in  both  cases, 
from  the  shortness  of  the  time  on  the  road,  especi<ally  by  the  for- 
mer, they  arrive  in  the  metropolis  in  a  state  less  fit  for  travelling 
its  hard  and  stony  streets,  and  for  standing  in  the  market  for  such 
a  period  of  time  as  they  do,  than  formerly — a  result  which  accounts 
for  the  complaints  of  butchers  relative  to  butcher  meat  being  in  a 
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worse  state  since  the  introduction  of  railway  conveyance  than  for- 
merly. The  meat,  it  is  said,  is  more  bruised  by  railway  and  steam- 
boat conveyance,  especially  the  latter,  tlian  by  the  drove.  Now, 
the  number  of  strokes,  concussions,  and  pressures  a^^ainst  the  body 
of  the  ox,  are  neither  more  in  number  nor  greater  in  magnitude,  in 
its  journey  between  the  stall  and  the  slaughter-house  after  the  rail- 
way than  by  the  drove ;  but  the  excited  state  of  live  muscle  may  ren- 
der the  effects  produced  very  different,  by  every  stroke,  concussion, 
or  pressure.  The  stroke  which  would  injure  meat  in  a  state  of 
excitement,  will  not  injure  meat  when  free  from  excitement;  and 
according  to  the  degree  of  excitement  will  be  the  injury  sustained. 
Butchers  themselves  are  familiar  with  the  fact,  that  if  they  bruise 
or  cut  a  finger,  it  will  be  more  diflScult  to  effect  a  cure  when  the 
body  is  in  an  excited  or  unhealthy  state,  than  when  otherwise. 
No  doubt  a  certain  force  will  produce  an  effect,  whatever  may  be  the 
state  of  live  muscle  and  fat;  but  such  cases  are  exceptions — excep- 
tions not  experienced  in  Smithfield  by  the  drove,  but  experienced 
in  Smitlitield  by  railway  and  steamboat  conveyance :  because,  by 
the  former  practice,  beasts  injured  by  the  way  were  either  left 
behind  until  the}'-  recovered,  or  were  slaughtered  ;  while,  by  the  lat- 
ter, there  is  no  leaving  behind,  for,  dying  or  living,  all  are  brought 
to  the  metropolis. 

Before  the  different  committees  of  the  House  of  Commons  there 
was  much  contradictory  evidence  given  on  this  part  of  the  subject, 
but,  from  the  above  observations,  it  will  readily  be  perceived  how 
easily  the  discrepancies  can  be  reconciled;  for  no  sooner  does  the 
mind  comprehend  the  whole  facts  of  the  case,  so  to  speak,  than 
jarring  differences  of  this  kind  entirely  disappear. 

Granting  that  excitement  is  greater  per  railway  and  steamboat 
than  the  drove  on  an  average,  and  consequently  that  waste  during 
a  given  time  is  greater  also,  yet,  from  time  and  exercise  being  less, 
the  farmer  is  a  great  gainer,  realising  probably  little  short  of  twenty 
shillings  on  every  ox  which  enters  Smithfield — a  gain  not  indi- 
cative of  the  whole  loss  sustained  by  the  drove  system,  as  some 
appear  willing  to  imagine,  but  the  difference  of  loss  between  the 
I'ailway  system  and  that  of  the  drove,  including  the  difference  of 
jxpenses;  so  that  t'^'>  waste  attending  Smithfield  from  three  to 
ive  days,  an'^     »''^'  •     ^ours  by  railway,  is  still  a  question  to  solve. 
The  loaa  ••        .»;'      '•    '  >o  tlic  whole  driving  to-and-fro  system 
jf  Smithtu  •     -  --^  y  jv^.jio.y  exemplified  by  the  amount  of  matter 
riven  off  ^»"^'     •       *^r^<ro  and  in  the  insensible  perspiration  anc 
»"ir'>   -^..     ..  <*-' '  -^^ 'I/**  fever,   &;c.      In  severe  case« 

-    •'  ''^"  <  to  half  its  wei<rht.     In  a  fev 

la       *•  •  ••'^  finest  quality  is  dissipated  ii 

»'        .*v,o|>i,^.  ...       mrface  of  the  body  of  the  poo* 

»>      T>rr  n      .n  .  heaving  flank  and  troublec 

*»  ^,jinir  on  to  the  farmer,  suppos- 
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system  of  Smithfield,  busy  liabit,  eagerly  and  instinctively  follow- 
ing its  beaten  track,  is  blind  to  indications  of  this  kind.  Now,  in 
the  case  of  fever,  who  will  question  the  daily  loss  of  100  lb.  with 
a  consumption  of  from  100  to  200  lb.  of  water,  making  a  total 
waste  of  irom  200  to  300  lb.  daily ! — and  in  the  other,  who  has 
a  right  to  question  the  loss  sustained  in  Smithfield  without  water! 
Doubtless  British  landlords,  on  whom  the  loss  ultimately  falls;  for 
if  the  fiirmer  is  obliged  to  purchase  a  broached  beer-barrel,  he  just 
pays  the  brewer  accordingly.  In  his  habits  he  is  practical,  and 
perhaps  as  great  a  stickler  to  antiquated  systems  as  the  butcher. 
It  does  not  increase  or  decrease  that  loss  that  practical  men  such 
as  farmers  and  butchers  cannot  perceive  it.  The  reason  why  they 
cannot  do  so  may  be  because  it  is  beyond  the  reach  of  their  expe- 
rience. Their  attention  may  never  have  been  drawn  to  the  sub- 
ject, and  even  if  it  has,  they  may  be  unable  to  comprehend  it. 
They  may  even  be  ignorant  of  the  fact  that  the  animal  system  is 
daily  undergoing  change — that  every  breath  which  the  fasting 
animal  exhales  carries  with  it  a  portion  of  its  fat,  [carbon.)  and 
that  the  balance  of  fat  [oxygen  and  hydrogen.^  or  water)  is  carried 
off  in  the  urine  and  insensible  perspiration.  To  deny  that  there 
is  a  waste  in  Smithfield,  and  the  whole  machinery  of  Smithfield, 
is  to  deny  that  the  ox  breathes  in  the  metropolis !  which  is  absurd 
enough.  That  the  facts  of  the  case  do  not  come  within  the  expe- 
rience of  farniers  and  butchers  is  no  argument  that  they  do  not 
exist,  much  less  that  they  should  be  concealed  from  them  by 
ignorance.  If  my  beer  cellar  adjoins  that  of  the  butcher,  and  if  I, 
by  a  little  ingenuity,  contrive  to  broach  my  neighbour's  beer  barrel 
instead  of  my  own,  and  drink  out  of  it  as  much  jvs  he  does,  if  not 
more,  it  certainly  does  not  follow  that  the  quantity  he  himself  has 
used  is  the  quantity  for  which  the  brewer  is  entitled  to  payment. 
The  butcher  is  responsible  to  the  brewer  for  the  whole  quantity 
placed  in  his  cellar.  The  brewer'^s  loss  is  that  between  the  cellar 
and  his  brewery.  Ergo^^  the  metropolis  is  responsible  for  the  whole 
waste  on  fat  stock  in  it^  now  sustained  by  landlords. 

It  may  be  said  that  the  distance  travelled  multiplied  by  the  time 
may  be  taken  as  an  index  of  the  loss  thus  sustained.  What  the  ave- 
rage distance  travelled  by  fat  stock,  in  attending  Smithfield,  may  be, 
we  have  not  the  means  of  ascertaining;  but,  within  the  metropolis, 
it  can  hardly  be  estimated  at  less  than  one  diameter,  or  from  six  to 
seven  miles;  and,  when  we  consider  that  the  m<ijority  have  to  travel 
to  lairs  from  the  different  railway  termini,  (as  from  F,  A,  and  E, 
to  N  and  M,)  where  such  chords  or  distances  are  equal  to  the 
radius  in  many  cases,  and  in  some  greater,  and  from  the  market 
again  to  lairs,  to  Woolwich,  Maidstone,  &c. — and  sometimes  to 
attend  two  markets  before  being  sold — it  is  more  than  probjible  that 
ten  miles  is  nearer  the  distance,  or  about  a  whole  day  s  journey  for 
the  best  quality  of  beasts.  This  conclusion,  however,  is  liable  to 
objection,  for  travelling  one  mile  in  the  metropolis  is  more  exhaust- 
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ing  than  travelling  three  miles  aloug  the  grassy  waysides  of  the 
country,  according  to  the  general  opinion — an  opinion  which,  we 
believe,  falls  under  than  above  the  mark.  Consequently,  the 
whole  waste  would  be  equivalent  to  that  on  three  days^  travelling 
without  food,  multiplied  by  the  length  of  time  in  Smithfield  mar- 
ket, and  so  forth.  In  short,  the  farther  we  extend  our  inquiries, 
the  more  enormous  the  waste  of  butcher  meat  appears  to  grow.  It 
has  been  estimated,  by  parties  competent  to  judge,  at  £500,000  an- 
nually ;  but,  according  to  the  data  at  which  we  have  just  arrived, 
it  must  exceed  this  figure  a  long  way,  incredible  as  it  may  appear. 

The  next  interest  of  the  farmer  which  we  have  to  notice  has  re- 
ference to  expenses  in  marketing.  Here  we  have  three  items — 
railway  conveyance,  lairage,  and  marketage. 

The  first  of  these  items  is  certainly  not  the  least  important  one 
to  the  farmer,  but,  from  its  extensive  character,  and  its  being  in 
some  measure  a  separate  question  from  that  of  a  public  cattle- 
market  in  a  particular  site,  we  shall  not  enter  upon  its  merits  at 
present,  but  proceed  to  the  other  two. 

Lairage  and  marketage  we  propose  uniting,  and  therefore  shall 
discuss  the  two  together.  Wnen  the  ox  arrives  in  the  metropolis 
it  cannot  be  in  all  the  corners  of  it  at  one  time.  After  it  is 
slaughtered  it  is  subject  to  subdivision ;  but,  previously,  it  can  only 
occupy  one  space:  consequently,  if  four  areas  are  provided  for  it, 
there  must  always  of  necessity  be  three  empty.  Now,  such  being 
the  fact,  a  fact  which  cannot  be  controverted,  the  propriety  of 
making  the  ox  a  hcomotive  engine^  travelling  it  from  railway  to 
lair,  from  lair  to  market,  from  market  to  a  different  lair,  and  from 
thence  to  the  slaughter-house,  if  not  to  a  lair  contiguous,  may  be 
questioned;  for  every  removal  costs  the  farmer  and  the  publie 
something  more  than  a  reduction  of  butcher  meat.  Such  may  be 
a  convenient  system  for  the  proprietors  of  lairs,  but  it  neither 
suits  depressed  agriculture  nor  a  heavily-taxed  public.  The 
area  of  land  required  for  the  lairage  of  an  ox  in  the  metropolis  is 
valuable,  and  more  so  at  the  centre  than  the  circumference.  Now, 
as  all  landlords  have  a  right  to  charge  rent  for  their  areas,  and  do 
charge  rent  for  their  areas,  it  obviously  follows  that  one  area  is 
cheaper  than  four,  and  that  that  area  would  be  cheapest  at  the 
;ircumference. 

The  different  areas  now  under  lairage,  market,  and  slaughter- 

''^'ises,  far  exceeds  what  would  be  necessary  were  the  whole  pro- 

Tjt^     '  organised  and  combined  together.     The  Smithfield  system 

-"       /arate  lairage  was  constructed  to  suit  a  practice  now  a  long 

-  ,     »ut  of  date,  and  at  variance  with  the  house-feeding  and  rail- 

*'•  y  i^ra veiling  of  modern  times — a  system  entailing  upon  depressed 

iHculture  not  only  an  enormous  sacrifice  of  butcher  meat,  but  an 

.>r<»   ^rrJtorial  expense,  and  expense  of  att'^ndance.     The  territo- 

.._     ..      .  '^ing  ovnonp^s,  v-fh  attend^T"''*     n  lairs  and  market. 
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treatment  from  what  it  now  receives.  In  Free-Trade  times 
farmers  have  surely  a  right  to  receive  value  for  their  money, 
which  is  not  done  under  the  present  mulcting  system — mulcting  in 
all  its  departments. 

It  may,  however,  be  said  that  the  present  system  is  no  longer 
maintained,  and  that  tlie  city  corporation  proposed  a  central  mar* 
ket  which  should  have  been  adopted. 

This,  however,  is  a  fallacious  conclusion,  for  in  principle  the 
proposed  scheme  was  the  same  as  the  old.  It  was  just  the  old 
system  of  Sraithfield  upon  a  new  site,  with  an  intolerable  increase 
of  expenses  upon  the  farmer,  supported  by  no  other  argument 
than  that  butchers  and  bankers  would  be  gainers  ! 

Now,  if  a  suflBcient  area  for  a  market  can  be  got  cheaper  in  the 
suburbs  than  at  the  centre,  and  be  maintained  cheaper  also,  as  it 
obviously  can  from  what  has  already  been  adduced,  then  butchers 
and  bankers  should  be  taxed  to  pay  the  interest  and  redemption  of 
the  difference,  and  not  the  farmer  who  is  a  loser.  Because  he  is 
already  a  loser  to  a  vast  amount,  is  certainly  no  argument  thai- 
he  should  become  a  greater  one,  at  a  period  too  when  his  distress 
from  this  and  other  causes  of  a  similar  kind  is  acknowledged  by 
Parliament  to  be  intolerable.  In  short,  the  principle  of  improving 
the  metropolis  at  his  expense,  as  involved  in  the  central  scheme, 
is  obviously  unsound. 

It  may,  no  doubt,  be  argued  that  such  an  additional  tax  would 
advance  the  price  of  butcher  meat  to  the  consumer  and  not  reduce 
it  to  the  grower,  which  brings  us  to  the  next  topic — -price. 

Nothing  can  affect  price  but  supply  and  demand.  In  commerce 
this  is  a  well-established  maxim,  so  that  it  would  be  useless  to 
entertain  the  contrary  in  the  metropolitan  cattle-market,  where  it 
is  already  acknowledged.  Now,  instead  of  diminishing  the  sup- 
ply, we  propose  increasing  it  to  the  equivalent  of  £500,000  an* 
nually;  and,  besides  this,  from  the  contents  which  lately  graced 
the  Crystal  Palace,  it  is  very  obvious  that  our  late  worthy  visitors 
intend  giving  us  not  only  an  increase  of  live  stock,  but  also  of 
slaughtered  meat  both  salted  and  fresh,  with  iee/^  breads  &c.,  so 
that  for  the  future  that  supply  regulating  price  will  be  increased 
from  more  sources  than  we  propose.  The  absurdity,  therefore,  of 
talking  of  an  increase  of  price  is  manifest. 

The  fallacy  of  the  argument  that  a  tax  upon  the  live  ox  increases 
the  price  of  butcher  meat  to  the  consumer,  will  appear  obvious 
when  we  consider  the  fact  that  it  stands  upon  the  farmer'*s  account 
along  with  all  expenses  in  the  stall,  the  same  as  the  wages  of  the 
cattleman  and  the  commission  of  the  salesman,  and,  consequently, 
just  reduces  his  income  to  the  same  amount,  while  it  does  not 
affect  in  the  slightest  degree  the  expense  of  growing  that  quantity 
of  butcher  meat  which  regulates  the  price  in  the  metropolis. 

Again,  granting  that  an  extra  tax  of  this  kind  did  increase  the 
price  to  the  consumer,  then  on  what  principle  did  the  corporation 
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lay  claim  to  compensation ;  for  if  an  increase  of  a  tax  increase  the 
price,  a  reduction  of  the  tax  must  decrease  it.  Consequently,  if 
the  corporation  loses  £5000  yearly  by  the  removal  of  the  market, 
and  if  that  tax  is  not  continued,  butcher  meat  must  just  be  £5000 
cheaper  to  the  capital.  It  may  be  said  that  the  corporation  does 
not  represent  the  whole  of  the  capital.  Granted  ;  but  it  must  be 
admitted  that  it  justly  represents  its  own  claims.  Now,  its  claims 
is  a  tax  upon  the  farmer  from  which  its  own  freemen  are  exempt, 
and,  consequently,  a  bondage  tax  coming  entirely  out  of  his 
pocket. 

Again,  we  are  now  arrived  at  a  period  in  the  history  of  Eng- 
land when  people  must  study  to  give  value  only  for  value.  Now, 
the  farmer  is  not  only  to  be  called  upon  to  pay  value  for  what  he 
does  not  receive,  but  to  pay  for  what  butchers  and  bankers  receive! 
which,  in  commerce,  is  absurd  enough.  The  honest  course  is 
obviously  for  bankers  and  butchers  to  pay  the  difference.  What 
that  difference  might  be,  we  did  not  take  time  to  consider  under 
the  item  of  expenses,  because  it  scarcely  falls  within  the  expendi- 
ture of  any  rational  scheme.  We  are  now  advocating  for  prin- 
ciple rather  than  any  specific  plan ;  for  the  question  before  us 
is  the  least  expensive  of  two  systems — a  dear  market  and  dear 
butcher  meat,  versus  a  cheap  market  and  cheap  butcher  meat. 
Suffice  it  to  say,  that  it  is  a  difference  which  butchers  and 
bankers  are  unable  to  pay,  and  therefore  would  fall  upon  the 
consumer,  under  whose  interest  we  shall  briefly  glance  at  it  by 
way  of  objection. 

Lastly,  it  may  be  said  that  the  Central  Market  proposition 
would  not  involve  a  greater  investment  of  capital  than  our  Subur- 
ban one.  Granted;  but  this  can  only  be  true  under  the  hypothesis 
already  disposed  of — the  greater  investment  at  present  in 
Smithfield,  with  its  machinery  of  suburban  buyers,  and  still 
greater  investment  by  farmers,  in  manufacturing  and  upholding 
the  locomotive  engines  of  Smithfield — travelling  fat  oxen!  At 
present  farmers  pay  £5000  annually  for  sustaining  a  loss  of 
jP500,000,  besides  lairage  expenses,  &c.,  little  short  of  a  similar 
sum  ;  withholding  from  the  public  butcher  meat  to  the  value  of 
jP500,000  annually,  and  hence  increasing  its  price.  Not  content 
with  this,  our  opponents  now  propose  to  increase  the  price  of 
butcher  mea^  as  a  butcher-meat  market  improvement ! — certainly  the 
grossest  absurdity  we  have  yet  arrived  at.  When  farmers  or 
manufacturers  hit  upon  an  improvement,  it  generally  enables 
them  to  reduce  the  price ;  but  tne  year  of  the  Great  Exhibition 
has  given  birth  to  a  different  theory — dear  beef  for  a  blessing  I 

Second^  The  next  party  whose  interest  we  have  to  notice  is  the 
bankers  of  Smithfield,  who  interpose  between  the  seller  and  buyer 
as  a  third  party.  It  has  been  said  that  sales  are  effected  in 
Smithfield  on  the  principle  of  ready  money;  but  such  is  not  the 
case,  for  the  very  profession  of  the  smithfield  banker  is  to  exclude 
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ready-money  transactions  by  advancing  capital  on  behalf  of 
butchers  to  the  farmer — relieving  both  the  farmer  and  salesman 
from  risk  on  the  payment  of  a  small  sum ;  hence  the  transaction 
is  a  del  credere  one.  The  period  of  credit  we  believe  is  one  week ; 
and  it  is  the  shortness  of  this  period,  and  the  wealth  and  solvency 
of  those  butchers  to  whom  capital  is  advanced,  that  account  for 
the  smaUness  of  the  charge  made  by  bankers — a  charge  which 
must  cover  both  the  interest  and  del  credere  commission  on  the 
capital  thus  advanced.  In  the  dead-meat  market,  sales  are  ef- 
fected on  the  same  principle — the  price  of  an  article  sold  being 
generally  advanced  by  a  third  party ;  but  in  this  case,  salesmen, 
we  believe,  incur  the  risk,  and  hence  their  own  commission  included 
the  del  credere  commission  also ;  for  they  complain  of  losses  in 
their  communication,  so  that  these  losses  are  its  equivalent :  con- 
sequently, if  they  had  no  losses  to  sustain,  their  commission  to 
the  farmer  or  consigner  would  be  so  much  less.  In  the  corn  trade, 
sales  are  generally  effected  at  three  months'  credit,  and  the  inte- 
rest on  the  advance  and  del  credere  commission  extend  the  account 
as  separate  items ;  but  differences  of  this  kind  in  details  do  not 
in  the  slightest  degree  affect  the  principle  of  the  transaction  ;  for 
wherever  a  third  party  advances  capital,  as  in  Smithiield,  a  del 
credere  commission  must  of  necessity  be  involved. 

The  majority  of  Smithfield  bankers,  some  say  the  whole,  object 
to  a  suburban  market. 

Bankers,  one  would  have  thought,  are  the  last  party  who  would 
have  objected  to  the  purer  air  of  the  suburbs,  for  invariably  they 
have  their  residences  in  it,  and  some  of  them  several  miles  into 
the  country,  going  to  and  returning  from  their  offices  daily.  What 
argument  they  have,  therefore,  against  a  suburban  market  is  best 
known  to  themselves ;  for  we  have  never  heard  a  single  one  ad- 
vanced deserving  of  notice,  and,  consequently,  are  left  to  fight 
without  an  opponent.  Are  they  locomotive  engines  also,  preferring 
the  greatest  distance  ?  If  they  have  got  other  business  requiring 
their  presence  at  the  centre,  this  only  shows  that  they  are  serv- 
ing two  masters,  and,  consequently,  that  they  must  divide  them- 
selves into  two  parties — the  one  serving  at  the  centre,  and  the 
other  at  the  circumference.  Such  is  not  only  the  conclusion  of 
theory,  but  also  third  parties  would  be  gainers  by  such  a  subdivi- 
sion of  labour,  if  properly  organised.  If,  on  the  other  hand,  we 
suppose  that  letters  of  credit  can  only  be  posted  at  the  centre  of 
the  metropolis,  owing  to  the  organisation  of  banking  machinery, 
so  to  speak,  and,  consequently,  that,  with  a  suburban  market, 
they  could  not  be  conveniently  posted  on  the  day  of  the  sale ; 
what  is  the  value  of  the  argument  ?  Simply  that  tney  can  be  for- 
warded to-morrow  by  the  first  mail — the  practice  now  in  force, 
generally  speaking;  for  twelve  hours  of  difference,  considering 
the  benefits  lately  gained  by  railway  conveyance,  would  be  imma- 
terial to  them,  setting  aside  the  fact  that  orders  are  seldom  ( 
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until  the  first  market  day,  and  not  unfrequently  the  second  and 
third.  Probably,  in  the  majority  of  cases,  the  batcher  pays  the 
Smithfield  banker  before  the  farmer  presents  the  order  for  pay- 
ment in  the  provincial  bank.  Hence  the  inference  as  to  time, 
&c.,  and  interest  on  the  bankers^  capital  advanced,  and  del  credere 
commission. 

That  many  of  the  apprehensions  of  Smithfield  bankers  are 
groundless  cannot  be  denied,  but  that  some  of  them  are  otherwise, 
From  the  del  credere  character  of  their  negotiations,  appears  to  be 
equally  plain ;  for,  the  whole  of  the  present  system  being  proposed 
to  be  overturned,  and  less  expensive  machinery  demanded  on  the 
part  of  butchers,  they  would  consequently  have  less  security  for 
their  advances,  while  a  proper  knowledge  of  the  pecuniary  circum- 
stances of  butchers  commencing  business  might  with  more  diffi- 
culty be  ascertained.  Objections  of  this  kind,  however,  have  no 
weight  in  practice ;  for  the  object  of  all  del  credere  advances  being 
to  enable  the  buyer  to  carrv  on  trade  with  less  capital,  it  conse- 
quently follows  that  the  reduction  of  stock-in-trade  contemplated 
by  our  scheme  would  be  analogous  to  a  del  credere  advance.  If, 
for  instance,  a  butcher  required  d£^400  to  erect  a  slaughter-house 
and  lair — and  we  have  heard  of  more  being  invested — then,  on 
the  plan  we  propose,  he  would  just  require  .£^400  less  capital  in- 
vested in  stock,  and  consequently  have  this  sum  more  of  working 
capital.  In  other  words,  he  would  just  require  £AOQ  less  weekly 
of  his  Smithfield  banker— a  very  good  reason   for  his   banker 

f  rumbling  at  the  change.  Now,  if  we  suppose  that  the  butcher 
uys  at  6d.  per  lb.,  and  sells  at  8d.,  then  we  have  33^  per  cent, 
(but  say  30 ;)  consequently  £400  x  30,  x  52  market  days,  gives 
us  £6240  of  yearly  profit,  or  about  £1500  per  cent  on  cash  trans- 
actions, including  expenses,  on  the  difference  of  capitals  required. 

The  only  valid  objection  of  Smithfield  bankers,  therefore,  fur- 
nishes us  with  a  very  nice  argument  in  favour  of  butchers  and 
their  customers,  to  say  nothing  of  the  farmer  and  our  scheme. 

Thirds  Butchers  and  consumers  are  the  parties  whose  interests 
we  have  next  to  notice ;  and  as  the  latter  are  the  principal — 
butchers  being  their  servants,  or  dependent  upon  them  for  em- 
plovment — it  will  be  advisable  to  examine  their  interest  first. 

The  fat-stock  market  which  the  inhabitants  of  the  metropolis 
require,  is  that  from  which  they  will  get  the  largest  supply  of 
butcher  meat  of  the  best  quality,  and  have  the  least  expense  to 
pay  for  its  distribution.  So  far  the  interest  of  the  consumer  har- 
monises with  that  of  the  grower. 

We  have  here  three  topics  to  notice — supply,  quality,  and 
distribution. 

I .  The  greatest  supply  is  but  another  name  for  the  cheapest 
butcher  meat.  Now,  from  what  was  said  on  railway  conveyance, 
and  waste  on  butcher  meat  in  marketing  live  stock,  it  obviously 
follows,  that  unless  the  metropolis  is  radiated,  so  to  speak,  with 
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railroads,  the  site  of  the  market  should  be  in  the  northern  snbmHbe, 
with  slaaghter-honses  adjoining.  On  this  topie,  therefore,  fredi 
argument  need  not  be  advanced  in  this  fiuce. 

2.  The  best  quality  of  butcher  meat  is  a  chemical  question* 
That  butcher  meat  slaughtered,  cooled,  and  set  in  a  cool  and  pure 
atmosphere,  is  of  better  quality  than  butcher  meat  slaughtered, 
cooled,  and  set  in  an  impure  and  sultry  atmosphere  of  too  high  m 
temperature,  is  a  chemical  fact  which  cannot  be  denied.  Now  the 
atmosphere  in  the  northern  suburbs  of  the  metropolis  is  purer 
and  cooler  than  the  atmosphere  at  its  centre ;  consequently,  but* 
cher  meat  slaughtered,  cooled,  and  set  in  the  former,  would  be  of 
better  quality  than  butcher  meat  slaughtered,  cooled,  and  set  in 
the  latter.  On  a  chemical  question  so  plain  and  obvious,  it  would 
be  superfluous  to  enlarge;  for  to  deny  the  soundness  of  the  eon* 
elusion  at  which  we  have  arrived,  would  just  be  for  metropolitan 
butchers  to  pat  chemistry  under  a  bushel  in  the  first  year  after 
the  Great  Exhibition. 

The  value  of  the  difference  in  quality  which  would  be  gained 
is  a  question  more  liable  to  controversy ;  but  that  it  would  be 
something  considerable,  must  appear  obvious  to  every  one  con- 
versant with  chemistry,  or  the  perishable  nature  of  butcher  meat. 
Farmers  have  long  been  familiar  with  the  het  that  a  pure  atmo- 
sphere is  as  necessary  in  the  dairy  as  clean  utensils.  If  once  Uie 
milk  is  tainted  by  any  noxious  gas  a  few  hours,  it  becomes  useless ; 
good  butter  can  never  be  had  from  it  afterwards.  Equal  attention 
must  be  paid  to  cleanliness  and  a  pure  atmosphere  in  the  slaughter- 
house ;  tor  if  once  butcher  meat  oecomes  tainted,  putrefaction  fol* 
lows  at  the  ^Uop.  With  the  rapidity  with  which  butcher  meat 
putrifies  dunn^  the  heat  of  summer,  butchers  have  long  been'fiik 
miliar,  as  also  have  farmers  who  kill  for  their  own  use.  Such  is 
the  difference  between  the  value  of  tainted  and  untunted  meat, 
that  the  latter  may  be  worth  from  1^  to  twice  the  value  of  the 
former.  In  the  dead-meat  market,  there  is  frequently  a  difierenee 
of  from  a  farthing  to  a  penny  per  lb.  on  meat  not  considered 
tainted,  but  which  lias  not  been  received  by  salesmen  in  an  equally 
good  condition,  though  equally  fat.  Now,  this  difference  may  be 
occasioned  by  several  causes.  For  instance,  if  an  animal  is  hunted 
to  death,  it  will  not  bleed  so  well  as  otherwise— or,  «8  it  is  tech* 
nically  termed,  ^'  die  so  wdU*  The  blood  of  such  animiUs  will 
not  even  coagulate.  With  these  facts  parties  have  long  been 
familiar ;  consequently,  every  degree  of  exercise  and  excitement 
produces  different  degrees  of  deterioration  of  quality.  Again,  a 
difference  in  the  mode  of  conveyance  will  injure  quality;  but 
when  we  say  mode  of  conveyance,  it  must  not  be  unden  )d  as 
distance,  for  distance  is  immaterial.  Indeed,  it  may  be  i  1,  on 
the  contrary,  that  the  greater  the  distance  which  butcher  n 
travelled  iu  a  given  time,  so  much  the  better.  It  is  not  d 
therefore,  whi^  affects  butcher  meat,  but  time,  so  to  :.     n 
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are  informed  by  some  of  Her  Majesty^s  butchers  in  the  west  end 
of  the  metropolis,  that  butcher  meat  slaughtered  in  the  cold  atmo- 
sphere of  Scotland  is  superior  in  quality  to  butcher  meat  killed  in 
tlie  southern  counties  of  England,  other  things  being  equal,  and 
will  keep  longer  than  that  slaughtered  by  themselves,  both 
entering  the  shop  at  the  same  time.  Distance  of  conveyance  is 
of  less  importance  than  a  cool  setting  room — (a  very  strong  and 
proper  argument,  we  may  observe,  for  suburban  slaughter-houses.) 
Again,  a  slovenly  mode  of  slaughtering  may  deteriorate  quality. 
Now,  in  each  and  all  of  these  cases,  butchers  know  from  experi- 
ence that  meat  in  such  and  such  a  state  will  not  cut  up  equally 
well  with  meat  which  has  been  less  deteriorated,  and  therefore 
will  not  suit  a  certain  class  of  customers.  It  has  not  only  been 
deteriorated  in  quality,  and  therefore  must  be  sold  at  a  less  price, 
but  there  is  also  a  risk  of  its  being  lost  altogether ;  for  tons  of 
butcher  meat,  we  believe,  are  annually  lost  in  the  metropolis  and 
other  large  towns  during  the  heat  of  summer,  from  rapid  decom- 

Eosition.  Consequently,  such  beino;  the  facts  of  the  case,  we  can 
ardly  take  a  lower  estimate  of  the  increase  in  the  quality  of ' 
butcher  meat  slaughtered  in  the  purer  atmosphere  of  the  suburbs 
than  one  farthing  per  lb.  on  an  average,  which  would  yield  a  total 
profit  to  the  inhabitants  of  the  metropolis  of  about  <£^2d0,000 
yearly — a  profit,  like  the  present  loss  of  the  farmer,  so  enormous 
as  almost  to  appear  incredible.  But  incredible  as  such  sums  may 
appear,  and  liable  to  objection,  as  we  readily  admit  they  are ;  yet, 
bemg  theoretical  deductions  from  facts,  they  are  sufficient  to  call 
upon  growers  and  consumers  to  consult  their  own  interests  apart 
from  the  prejudices  of  salesmen,  bankers,  and  butchers,  or  even 
farmers  themselves. 

3.  The  distribution  of  butcher  meat  in  London  is  a  commercial 
question  of  a  peculiar  kind ;  for  it  is  not  distribution  either  in 
retail  or  wholesale,  generally  speaking,  but  the  difl"erence  between 
the  present  wholesale  system  and  that  which  we  propose ;  for  in 
many  cases  under  the  present  system,  if  not  the  majority,  butcher 
meat  is  carted  from  the  butcher^s  slaughter-house  to  the  shop— 
the  first  work,  we  should  suppose,  in  the  morning ;  while,  on  the 
other  hand,  all  beasts  have  to  be  distributed  from  the  market  to 
the  slaughter-houses.  Now,  both  these  items  are  engrossed  in  the 
account  of  wholesale  expenses  in  opposition  to  retail ;  consequently, 
difi*erences  of  this  kind  resolve  themselves  into  the  following  sim- 
ple and  obvious  question,  viz. : — 

After  the  fat  ox  is  slaughtered,  and  his  four  quarters  put  into 
the  butcher's  cart  at  the  suburban  slaughter-house ; — supposing 
the  butcher  himself  in  his  cart  ready  to  apply  the  whip,  on  the 
one  hand,  and  supposing,  on  the  other  hand,  nis  man,  armed  with 
his  goad  and  dog,  is  ready  to  start  from  the  same  point  with  a 
fat  ox  ; — then,  under  such  an  hypothesis  we  say,  whether  would 
the  butcher  or  his  man  be  first  home — the  latter  driving  through 
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the  more  densely  crowded  thoronghfBures  of  the  c^iital! — tie., 
Whether  is  the  sum  of  two  sides  of  a  triangle  or  tike  remaining 
side  the  greatest ! 

To  pass  a  hasty  opinion  npon  a  practical  question  of  ihia  kind« 
which  can  only  be  determined  by  experience,  wonld  be  to  decide 
the  issue  of  a  Derby  day  on  the  Thnrsday  preTious.  If,  howeyer, 
we  remove  the  position  of  parties,  by  placing  the  butcher^s  boy  on 
the  cart,  there  cannot  be  a  doubt  that  he  wul  be  at  home  long  b»> 
fore  his  opponent  gets  the  length  of  the  centre ;  for  butoher^s  Doya 
are  uniyersally  admitted  as  bemg  perfect  Jehus  in  driying.  Coo^ 
sequently,  we  arrive  at  the  conclusion^  that  wholesale  distributioB 
from  a  suburban  market  and  slaughter-house  would  be  cheaper  than 
wholesale  distribution  from  a  liye-stock  central  market  without  a 
slaughter-house. 

An  objection  formerly  anticipated  may  be  here  advanced,  via.— *• 
That  a  central  market  with  puolic  slaughter-houBes  would  obviate 
the  extra  commercial  expense  noticed  above. 

This  proposition,  however,  involves  the  theory  of  central  lain 
as  well  as  slaughter-houses,  with  railway  communication  from  the 
circumference  to  obviate  the  commercial  loss  of  iar^  otMl  ir§l,  or 
waste  on  travelling  fat  stock  at  present  sustained  by  the  fiumer — 
a  loss  which  we  have  shown  ougnt  to  be  borne  by  butohera,  in  the 
example  of  one  man  broaching  his  neighbour's  beer-barrel ;  for  the 
argument  that  salesmen  send  their  unsold  stock  to  suburban  lairii 
in  preference  to  those  immediately  adjoining  Smithfield,  is  only 
an  argument  that  Smithfield  should  be  removed  to  those  lairs  to 
save  this  extra  travelling. 

Now,  the  area  which  would  be  required  by  a  central  market  with 
lairs,  slaughter-houses,  &c.,  cannot  be  stated  at  less  than  one 
hundred  acres,  sales  being  effected  as  at  present ;  so  that  the  extent 
of  land  now  covered  by  houses  would  have  to  be  purchased  by  the 
inhabitants — a  railway  made  from  the  cireumferenee  io  it,  and 
worked  afterwards  gratuitously  to  farmers,  conveying  their  stoek 
free  of  charge.  The  proposition  of  a  central  market,  therefore^ 
resolves  itself  into  the  important  question — ^Will  the  inhaUtanti 
of  the  British  capitid  submit  to  be  taxed  to  the  extent  of  some 
.£^100,000  annusJly,  and  have  their  butcher  meat  reduced  in  value 
j&2dO,000  at  the  same  time,  in  order  to  chime  in  with  the  pre* 
judices  of  butchers  and  Smithfield  bankers !  Nothing  coula  be 
more  absurd.  No  doubt,  eighty  acres  of  land  could  be  purchased 
for  money,  a  railway  made,  and  a  market,  &c.  &c*,  erected,  so  as 
to  effect  very  important  improvements  both  in  a  commercial  and 
sanitary  sense.  Of  this  there  can  be  no  doubt ;  and  it  may  also 
be  taken  for  granted,  that,  had  we  to  commence  makiuff  a  new 
metropolis  from  the  foundation,  the  proposition  of  a  central  market 
might  be  safely  enunciated ;  but,  with  the  metropolis  as  it  is,  it 
must  appear  the  height  of  speculi^ion  in  every  jone  who  can  ap« 
preach  the  subject  free  from  prejudice.  . 
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On  each  of  those  three  heads,  therefore,  affecting  consumers,  we 
find  that  their  interest  reciprocates  with  that  of  growers — ^that 
both  would  be  great  gainers  by  a  suburban  market,  but  losers  bjr 
a  central  one ;  and  that  to  relieve  the  butcher  would  be  to  entail 
upon  the  inhabitants  of  the  metropolis  an  enormous  expenditure 
in  cash,  besides  the  greater  loss  of  receiving  an  article  depreciated 
in  value.  In  practice,  it  is  more  than  probable  that  the  fanner 
would  come  in  for  a  share  of  the  benefits  gained  by  superior  quality, 
as  well  as  greater  quantity ;  for  there  cannot  be  a  doubt  but  that 
deterioration  of  quality  in  Smithfield  reduces  his  price  at  present, 
crippling  him  from  competing  with  foreigners ;  so  that  it  may  not 
be  far  from  the  truth  to  suppose  that  growers  will  benefit  by  the 
whole  of  the  extra  quantity,  and  consumers  by  the  superior 
quality,  estimated  at  0^500,000  audde250,000  respectively— totals 

^750,000.  ,  .  .  • 

To  reconcile  the  conclusion  we  have  just  arrived  at,  with  the 
interest  of  the  butcher,  is  our  next  problem,  A  large  majority  of 
the  butchers  of  the  metropolis  are  against  a  suburban  market.  In 
short,  they  are  practical  men,  plodding  in  the  footsteps  of  their 
forefathers,  and  do  not  relish  being  turned  out  of  them. 

Because  the  majority  of  practical  farmers  and  practical  butchers 
are  averse  to  a  change,  and  prophesy  ruin  from  it,  it  appears  to 
be  taken  as  a  conclusive  argument  with  some  why  no  change 
should  take  place.  But  in  changes  of  this  kind,  majorities  go  for 
little,  for  the  majority  of  Irish  farmers  were  against  the  Parlia- 
ment for  imposing  upon  them  the  extra  expense  of  traces  in  1634 ; 
and,  for  similar  reasons,  railroads  and  steam-boats  have  been 
opposed  in  modern  times  by  parties  whose  rights  and  liberties  were 
equally  endangered.  We  are  obviously  living  in  times  when  the 
progress  of  the  arts  and  sciences  is  demanding  of  every  one  more 
work  to-day  than  yesterday ;  and  before  such  demands  can  be 
x;omplied  with,  chemical  and  mechanical  assistance  must  be  called 
to  our  aid.  In  1852  there  is  no  standing  still  in  any  branch  of 
British  industry,  so  that  he  who  is  not  progressing  is  falling 
behind.  The  demand  now  made  u^*^^  f«*nners  illustrates  the  truth 
)f  this  conclusion  ;  and  that  abou^  '>  made  upon  metropolitan 

butchers  will,  we  apprehend,  far*         ->ir  -  fhat  farmers  are  not 

he  only  parties  who  have  lateh  -•-       ••*r  still  in  the  march 

*i  improvement:  for  althouf*^  —  -     •  •     a**^-)  to  perform  ^ 

:* fin  oTtra  labour  ir  nf+or-lit        „  .    ^.     •x.u  the  slaughtet- 

jf         »    ^'^  11.^....  ,,..  »t  uiiey  will  not  obtain 

Mg...       .        .  ....  -'-T  call  to  their  sd^ 

!•  '•  ^  •  — -  »    ►        JO,  which  we  havf 

"   -  ^'       •  *'    "i  of  being  losers 

,.   ...  .^t     nany  grumble  »^ 

-_i  cuusumer'^s  price,  nt 

ip«  -  ,.      -pies  of  Frep  Trade  anc 
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the  present  system,  it  may  be  possible,  with  superior  machinery, 
to  derive  a  greater  profit  from  a  less  difference.  In  all  the  other 
branches  of  industry,  this  result  has  been  obtained;  and  why 
should  it  not  be  so  among  butchers  i  At  present,  the  general 
retail  trade  of  the  metropolis  appears  to  be  undergoing  a  species  of 
revolution.  Certain  birds  have  been  known  to  build  their  nests 
in  a  particular  spot  during  the  whole  of  their  lives ;  season  after 
season  the  happy  pair  have  repaired  the  sacred  habitation  which 
probably  gave  them  birth ; — and  for  no  other  reason  certain  families 
have  purcliased  their  goods  at  certain  shops  for  the  whole  period 
of  their  lives,  consequently  their  instinctive  habits  have  become 
articles  of  merchandise.  In  many  favourable  localities  a  good 
business  is  worth  £1000,  or  some  such  princely  figure.  Instead, 
however,  of  now  purchasing  the  good- will  of  the  trade  at  £1000, 
this  sum  is  invested  in  stock  of  a  different  kind  than  the  instinc- 
tive habits  of  patriarchal  times.  Reason  is  now  triumphing  over 
instinct,  and  many  a  merchant,  no  longer  tied  to  the  routine  of 
patriarclial  habits  himself — much  less  disposed  to  purchase  those  of 
others  in  times  of  such  novelty — having  started  where  he  found 
he  could  start  the  cheapest,  is  now  scourinoj  the  metropolis ;  while 
many  families  find  better  bargains  knockmg  daily  or  weekly  at 
their  doors  from  the  opposite  side  of  the  metropolis  than  they 
formerly  did  at  shops  adjoining,  to  which  habit  had  instinctively 
led  them.  Again,  if  parties  can  have  butcher  meat  delivered  in 
the  metropolis  from  the  Scottish  capital  at  3s.  per  cwt.  of  railway 
carriage  paid  by  the  Scotch  butcher,  what  will  it  cost  them  from 
a  suburban  market  ?  The  conclusion  that  a  certain  number  of 
butchers  would  not  attend  a  suburban  market,  and,  consequently, 
that  the  demand  and  price  would  be  reduced  to  cover  the  expense 
of  carriage,  is  just  an  argument  that  so  many  butchers  would  cease 
to  bo  butchers,  and  that,  consequently,  their  situations  would  soon 
be  filled  with  others ;  for,  so  lon^  as  Englishmen  eat  roast  beef, 
there  will  be  no  want  of  Englislimen  friendly  enough  to  supply 
tiiem  with  it  on  as  reasonabls  terms  as  their  northern  neighbours. 
The  examples  of  Maidstone,  Dover,  and  Brighton  prove  this ;  for 
from  the  butchers  of  those  places  the  farmer  gets  as  high  a  price 
as  from  salesmen  in  Newgate  and  Leadenhall,  if  not  the  higher  of 
the  two — a  fact  which  farther  proves  the  truth  of  the  conclusion 
already  arrived  at,  that  price  to  the  grower  and  consumer  is  not 
dependent  upon  the  distance  of  the  butcher  from  the  market.  On 
this  point,  therefore,  the  sooner  that  butchers  satisfy  themselves 
the  better;  for  that  an  increase  in  the  supply  will  reduce  the 
price  to  both  grower  and  consumer,  and  a  decrease,  by  increas- 
ing the  demand,  increase  it,  have  already  been  shown  as  funda- 
mental principles  in  commerce ;  but  that  four  thousand  metro- 
politan butchers  and  salesmen,  by  taking  the  pet  at  the  progress 
of  reform  in  their  department  of  industry,  will  affect  the  price  to 
any  party,  appears  very  problematical ;   for  as  we  have  now  a 
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surplus  stock  of  young  farmers,  equal  at  least  to  this  number, 
annually,  as  one  of  their  number,  we  should  be  glad  to  see  the 
whole  get  good  situations  for  one  year.  Doubtless  they  are  the 
parties  who  would  soon  learn  to  handle  the  steel  to  the  old  folks^ 
advantage,  as  well  as  their  own,  without  injuring  their  customers; 
for  many  of  them  kill  to  supply  their  father''s  tables  already,  and 
could  start  on  the  cheapest  plan,  and  with  the  best  machinery. 
That  the  present  system  is  an  expensive  one  cannot  be  denied  by 
butchers  themselves ;  and  that  the  one  we  propose  will  require  less 
capital  in  stock  has  already  been  shown.  Let  no  one,  therefore, 
cling  to  an  antiquated  and  expensive  system  for  fear  of  getting 
worse,  until  too  late  to  retrieve  consequences ;  for  if  once  the  carts 
of  more  industrious  and  persevering  parties  are  beginning  to  stop 
at  customers^  doors  with  a  better  and  cheaper  article,  it  will  be 
too  late  to  talk  of  a  change  of  practice,  or  selling  the  good-will  of 
the  business. 

Many  of  the  inconveniences  arising  from  a  more  distant  whole- 
sale market  might  be  obviated  by  butchers  adopting  the  practice 
generally,  which  some  of  them  now  do,  of  residing  in  the  northern 
suburbs,  so  that  they  could  make  their  purchases  in  the  morning 
before  leaving  for  their  shops,  or  after  they  returned  at  night,  and 
also  see  after  the  slaughtering  department,  &c.  There  is  scarcely 
a  single  occupation  in  the  metropolis  which  aiibrds  greater  facilities 
for  enjoying  the  purer  atmosphere  of  the  suburbs  than  the  butcher 
trade,  for  the  whole  shop  business  is  performed  in  the  forenoon^ 
leaving  the  entire  morning  from  iBive  to  nine,  and  from  five  to  nine 
in  the  afternoon  again,  free,  comparatively  speaking,  or  with  duties 
which  any  servant  could  perform.  If  a  butcher  attends  to  his  shop 
from  nine  in  the  morning  to  five  in  the  afternoon,  there  is  no  fear 
of  his  business  being  neglected.  No  doubt  changes  would  have  to 
take  place  in  the  arrangement  of  shops,  so  as  to  avoid  expenses ; 
but  objections  of  this  kind  to  the  introduction  of  a  system  go  for 
nothing,  for  if  space  is  more  valuable  at  the  centre  than  the  sub- 
urbs, it  consequently  follows  that  butchers  would  be  gainers  by 
such  a  change  as  that  which  we  now  suggest.  At  present  many 
of  them  could  let  the  upper  part  of  their  houses  to  their  foremen 
and  servants,  or  better  tenants  if  they  got  them.  Sub-rents  might 
equal  the  rents  of  landlords,  so  that  shops  would  be  rent  free.  In 
other  cases,  a  foreman  might  reside  in  the  suburbs,  and  look  after 
the  slaughtering  department ;  while,  perhaps,  in  more  cases,  public 
slaughtermen  would  perform  the  work  cheaper  and  equally  well. 
Butchers  who  had  not  men  might  find  it  better  to  employ 
slaughtermen;  while  those  who  had  men  qualified  for  the  purpose 
might  slaughter  their  own  beasts.  In  the  generality  of  cases,  we 
believe  small  butchers  at  present  are  betaking  themselves  more  and 
more  to  the  carcass  market  for  their  weekly  supplies  than  for- 
merly; and  it  is  but  reasonable  to  suppose  that  such  a  change 
as  that  in  contemplation  would  make  them  place  more  reliance 
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Btill  upon  that  quarter  for  them,  seeing  thej  would  get  a  better 
article. 

In  disouseing  the  topic  of  a  suburban  market,  butchers  in«i 
variably  advance  the  experiment  of  Islineton  as  a  sort  of  bugbear 
or  objection — than  which  scarcely  anything  could  possibly  UH 
more  against  Smithfield  and  the  rottenness  of  its  whole  com- 
mercial system  ;  for  on  such  occasions  the  whole  theory  of  com- 
merce is  trampled  under  foot — supply  and  demand,  for  instance, 
with  the  quality  of  the  article  offered  for  sale,  and  abundance  of 
capital,  have  no  effect  upon  the  market !     Tnis  erroneous  Tiew 
of  the  subject  is  deserving  of  our  most  serious  consideration, 
because  it  involves   the  moral  character  of  both  butchers  and 
salesmen ;    for  the  conclusion  that  a  suburban  market  would 
give  rise  to  a  practice  of  interjobbing,  is  neither  more  nor  less 
tlian  a  conclusion  that  salesmen  would  either  sell  under  value,  or 
that  butchers  would  purchase  above  it,  from  a  class  of  jobbera 
only.     That  cattle  were  bought  in  Islii^^n  market  and  sold  in 
Smithfield  is  plain  Irish  !  more  becoming  the  annals  of  Donny- 
brook  than  the  commerce  of  the  British  capital*    Do  WoolwiohY 
Chatham,  Maidstone,  Dover,  and  Brighton  butchers,  only  buv 
of  jobbers  because  they  arefEurther  from  Smithfield  than  St  Wulv 
Cathedral!    Or  is  it  only  because  Oockney  butchers   do  not- 
like  cheap  bargains !  that  they  would  bu v  from  jobbers  t    Or 
Eure  aversion  to  the  purer  atmosphere  of  the  suburbs !    Or  per- 
aps  they  are  conscientious  people !  and  hence  would  not  accept 
the  undervalue-bargains  of  salesmen  f     This  is  certainly  saying 
the   utmost  we  can  for  them ;  and,  in  return,  we  hope  for  the 
future  they  will  kindly  unburden  their  tender  oonseienoes  to  the 
representatives  of  the  farmer,  when  ail  will  go  well.    In  Smith- 
field  itself  a  similar  practice  of  jobbing  ^ists.    Some  fitrmersy 
for  instance,  inexperienced  in  Smithfield  commerce,  on  attempt^ 
ing  to  sell  their  own  stock,  are  taken  the  advantage  of  bv  jobben^ 
who  purchase  under  market  value,  and  re-sell  to  butchers  at  • 
profit  sometimes  amounting  to  several  sovereigns  ner  head !    Bat 
conduct  such  as  this  is  only  an  attempt  to  ezcluoe  finrmers  from^ 
selling  their  own  stock,  and  proving  that  the  eommeree  of  Smith* 
field  is  subject  to  reform;  tor  if  fiurmem  had  the  means,  as  w» 
subsequently  shall  show  they  will  have  under  our  scheme,  then 
they  would  just  get  as  high  a  price  as  salesmen ;  for  whatever 

[>rice  farmers  may  get,  it  is  selaoni  that  they  err  in  asking  too 
ittle  in  the  outset.  Now,  if  a  farmer  asks  JP24  for  his  ox,  and 
if  he  cannot  get  more  than  J?19  from  a  butcher,  but  £20  from  a 
salesman ;  and  if  that  butcher  gives  to  that  siedesmen  JPi4  for 
the  ox,  then  the  transaction  subjects  the  commerce  of  Smithfield 
to  conduct  the  most  reprehensible.  Parties  may  laugh,  jeer,  and 
even  boast  of  such  conduct ;  but  looking  at  it,  as  it  ought  to  be,  it 
only  farther  illustrates  how  far  Smithfield  has  fiillen  behind  the 
general  character  of  £ngUsh  eommeree,  requiring  the  interference 
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of  the  pruning-hook.  It  may  be  said  that  the  farmer  was  an 
ignorant  old  fellow,  and  never  asked  more  than  .f  20  for  his  ox. 
Granted ;  but  how  does  it  happen  that  the  salesmen  is  the  fortunate 
purchaser,  and  not  the  butcher  ?  In  short,  the  more  we  investi- 
gate such  transactions,  the  more  anomalous  appears  the  commercial 
character  of  Srnithfield,  (for  when  we  here  say  salesman  and 
butcher  we  mean  the  respective  professions ;)  for  every  market 
conducted  by  salesmen  ought  to  he  one  conducted  on  principle, 
with  the  most  scrupulous  exactness — the  appearance  Ana  conduct 
of  farmers  being  always  treated  with  the  greatest  deference ;  and 
instead  of  taking  the  advantage  of  them,  their  short-comings  or 
want  of  judgment  should  be  faithfully  supplied  by  salesmen. 
Conduct  of  this  kind  would  be  reciprocated  by  farmers,  convincing 
them  of  the  propriety  of  employing  salesmen  instead  of  leaving 
their  farms ;  while  such  conduct  as  that  given  in  the  example 
quoted,  produces  a  widely  different  effect — conduct  which  more 
tnan  one  farmer  has  complained  of — conduct  which  every  in- 
telligent salesman  ought  to  put  down.  That  examples  of  this 
kind  are  exceptions  from  the  general  practice,  we  neea  hardly  say 
is  the  case  ;  but  this  is  not  the  question  at  issue,  for  the  question 
at  issue  is  the  quotation  of  such  examples  by  ignorant  butchers 
and  salesmen  as  the  general  practice  of  a  suburban  market ;  so 
that  our  readers  will  perceive  we  are  not  running  down  the 
character  of  salesmen  or  butchers,  but  the  contrary ; — for  both  we 
have  the  highest  respect. 

Such  is  the  interest  of  the  opposite  parties,  resolving  itself  into 
a  plain  question  in  chemistry  and  mechanics  ;  for  the  interest  of 
grower  and  consumer  of  butcher  meat  are  not  opposed  to  each 
other,  but  are  in  perfect  harmony.  From  the  miserable  state  of 
those  sciences,  in  the  present  system  of  Smithfield,  they  sustain 
very  heavy  losses,  especially  the  farmer,  from  which  improvement 
would  set  them  free,  conferring  upon  both  very  important  benefits, 
more  particularly  acceptable  to  the  farmer,  from  the  present  de- 
pressed state  of  agriculture.  On  the  other  hand,  we  have  seen 
that  the  opposition  to  those  improvements  is  principally,  if  not 
wholly,  prejudice,  based  upon  antiquated  habits.  Practically,  no 
doubt,  losses  must  always  be  sustained  by  some  parties  to  a  certain 
extent,  consequent  upon  changes  so  great  as  that  which  we  pro- 
pose. Irish  farmers  experienced  this  consequent  upon  the  passing 
of  the  act  of  Charles  II.  in  1634.  The  colt,  for  instance,  would 
not  only  blister  its  shoulders,  but  not  unfrequently  break  its  traces 
—evils  of  no  ordinary  magnitude  in  those  simple  times ;  but,  at 
the  same  time,  they  certainly  formed  no  valid  objections  to  the 
mechanical  improvement  in  question,  much  less  entitled  the 
owner  of  the  coit  to  compensation  from  the  exchequer.  In  short, 
in  all  ages,  improvement  has  been  considered  an  innovation  upon 
the  rights  and  privileges  of  a  certain  class  of  labourers,  wnile 
others  have  rejoiced  at  the  progress.     The  loy  and  caschrom^  for 
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instance,  have  been  superseded  by  the  plough,  the  distaff  and 
spinning-wheel  by  the  steam-engine  and  jenny — but  not  without 
giving  rise  to  serious  losses,  and  still  more  serious  apprehensions. 
Consequently,  we  can  hardly  suppose  that  the  placing  of  the 
locomotive  enaines  of  Smithfield,  with  the  lasso  and  goad,  upon  the 
shelf,  will  lorm  an  exception.  Nevertheless,  science  has  pro- 
gressed, and  will  progress,  and  the  sooner  that  parties  make  up 
their  minds  to  join  heartily  in  the  march  of  improvement,  the 
sooner  they  will  consult  their  own  interests.  Startling  as  our 
next  and  seventh  proposition  may  appear,  which  involves  the 
second  part  of  our  subject,  when  we  come  to  discuss  it  we  will 
find  it  but  a  step  in  progress  soon  to  be  left  behind  by  the  triumph 
of  modern  science,  chemical  and  mechanical. 
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French  Husbandri/.* — In  a  recent  number  we  reviewed  the 
second  edition  of  The  Book  of  the  Farm.  Our  intention  in  doing 
this  was  not  to  dwell  upon  the  leading  traits  of  modem  and  Scot- 
tish agriculture,  of  which  the  work  in  question  affords  so  lucid  an 
exposition,  but  to  give  such  of  our  readers  as  were  not  acquainted 
with  the  book,  some  idea  of  its  scope,  and  of  the  mode  in  which  the 
author  treated  his  subject.  But  when  we  had  closed  the  last  page 
of  Tlie  Book  of  the  Farm^  we  not  unnaturally  turned  to  the  perusal 
of  Du  Bois'  Farmer^ s  Encyclopedia^  which  has  for  some  time  been 
lying  upon  our  table ;  and  we  think  that  some  account  of  it,  and 
of  the  mode  in  which  French  farming  is  conducted,  may  not  be 
unacceptable  to  our  readers. 

Like  The  Book  of  the  Farm^  the  Encyclopidie  du  Cultivateur  has 
reached  a  second  edition.  Like  it,  too,  it  is  avowedly  based  upon 
experience;  its  author  professing  that  it  contains  the  results  of 
forty  years'  practice,  and  two  years^  observation  in  foreign  coun- 
tries. But  were  it  not  for  this  statement,  we  should  be  at  a  loss 
to  decide  whether  the  writer  were  a  practical  man  or  not.  Unlike 
The  Book  of  the  Farm^  the  contents  do  not  indicate  whether  its 
author  is  really  familiar  with  rural  affairs,  or  a  mere  theorist.  In 
this  respect  the  Encyclopidie  affords  a  strong  contrast  to  the  pro- 
duction of  Mr  Stephens.  As  M.  du  Bois'  volumes  were  finished 
some  time  ago,  they  are  behindhand  in  modem  agricultural 
science.  Besides  farming  proper,  they  include  veterinary  medi- 
cine, gardening,  &c.  We,  m  the  following  remarks,  confine  our- 
selves altogether  to  the  agricultural  portion. 

•  Encyclopidie  du  Cultivateur  ou  Court  Complete  et  Simplijii  d* Agriculture.    Par 
M.  Louis  DU  Bois.     Paris  :  Roret    Agent  poor  rEoosse,  Robert  Seton,  Edimboorg. 
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He  commences  by  some  very  judicious  observations  upon  the 
respective  value  of  theory  and  practice,  and  then  proceeds  to  aescribe 
the  various  kinds  of  soils.  This  part  we  pass  by,  and  go  on  to  his 
next  section,  which  is  on  enclosures.  He  strongly  recommends 
them  ;  but  his  admiration  carries  him  rather  too  far,  and  he  expa- 
tiates upon  the  utility  of  hedge-rows,  and  actually  recommends 
the  hedges  to  be  composed  of  oaks,  elms,  birches,  &c.,  placed  at 
from  12  to  18  feet  apart,  and  between  these  trees  he  plants  wil- 
lows. Thorns  he  disapproves  of,  on  the  ground  that  they  are 
very  difBcult  to  cut ;  but  he  allows  them  in  situations  where  the 
farmer  is  exposed  to  the  trespasses  of  cattle,  or  the  invasion  of 
thieves.  Stone  dykes  he  altogether  dislikes.  Such,  he  says,  are 
dear  to  begin  with,  cost  much  to  keep  in  repair,  and,  what  is 
doubtless  of  consequence  in  a  country  where  fuel  is  scarce,  pro- 
duce nothing  for  the  winter's  fire.  Ditches  are  in  somewhat  bet- 
ter favour  with  M.  du  Bois ;  but  his  heart  is  evidently  in  his 
hedge-rows.  He  admires  large  fields,  and,  when  alternate  hus- 
bandry is  followed,  fixes  the  extent  at  from  20  to  30  acres. 

He  denounces  small  farms,  unquestionably  the  bane  of  French 
agriculture.  There  can,  we  think,  be  little  doubt  but  that  tlie  views 
of  benevolent  but  mistaken  philanthropists  upon  this  subject  in 
this  country,  would,  if  carried  out,  be  productive  of  great  injury. 
Farm  operations,  so  as  to  produce  food  for  the  community  and 
profit  to  the  cultivator,  must  be  performed  upon  a  sufficiently 
extended  scale.  We  pass  over  M.  du  Bois'  observations  upon  this 
head,  as  also  his  dissertation  upon  the  animals  that  should  be 
employed  upon  a  farm  to  labour  it,  and  proceed  to  a  brief  notice 
of  the  relation  between  landlord  and  tenant  in  France. 

That  the  soil  in  this  country  is  almost  invariably  more  success- 
fully cultivated  by  a  tenant-farmer  than  by  a  proprietor,  is,  how- 
ever inexplicable,  a  fact  that  may  not  be  questioned.  M.  du  Bois 
states  that  exactly  the  same  is  the  case  in  France.  "  It  is,"  he  says, 
''  advantageous  to  the  general  interest  that  the  greater  part  of  the 
country  be  possessed  by  one  ass,  and  farmed  by  another. 
Unquestionably  «"^'T^^-^vAnrir>T'«  ,m'h*'  >+p'-*+1i  skill,  improve  their 
*and,  and  proc*vt».  •'  ,.-      ^-  ^t*.^ral,  the  farmers  get 

'setter  harvests,  e.  .    -  \yvi«.  »uperior  manner,  are  more 

jconoraical,  and  "^(^^  le  p'^^'      •'•  "^  "surplus  food,  and  when 

eases '*^*'*" 'I ^'^  ....ti^Ior  .       .,,j      .xioa,  so  as  to  give  the 

nrmp        ^^,    .    ..,    ^,  -  iiupiovemcnts,  thc  land  itseK 

:;»  •      ^^     '  .  ,    .  t  ..  ^we  recollect  aright,  A rthuj 

^^ui  ^     •  •      ,uic      -uicj  >oo  in  numbers  the  difference 

••    '  V*.  mmon  ^"'^  "^    *-"-  muv.    eart 
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the  third  and  sixth  year.  If  any  improvement  is  wished  to  be 
eflfected  upon  the  farm,  this  form  of  lease,  as  Du  Bois  very  justly 
remarks,  will  never  do.  The  term  he  recommends  is  from  twenty 
to  twenty-five  years.  Leases  for  life,  or  for  any  uncertain  period, 
he  denounces.  He  prefers  entry  to  a  farm  upon  the  Slst  of  De- 
cember. Payment  of  rent  in  kind  he  disapproves  of.  Such,  how- 
ever, we  believe,  is  common  in  France. 

The  important  subject  of  manures  has  always  received  more 
attention  in  France  than  in  this  country.  Manures  proper,  %r 
engrais^  he  divides  into  two  classes — those  that  aflford  nutriment  to 
the  growing  crops,  and  those  that  stimulate  vegetation.  First  and 
foremost,  among  the  former,  is  of  course  excrementitious  matter. 
His  management  of  dunghills  seems  proper  enough.  Liquid  manure 
tanks  appear  not  common  in  France.  The  liquid  manure  is  re- 
commended to  be  applied  either  in  spring  or  in  the  months  of 
September  and  October.  He  describes  a  method  that  they  have 
in  Normandy  and  other  parts  of  France,  of  saturating  in  liquid 
manure  square  masses  of  compressed  dung,  whose  four  sides  are 
squeezed  tight  with  bands  of  straw,  for  future  use.  Du  Boi« 
considers  this  plan  an  excellent  one.  He  advises  dunghills  to 
be  protected  from  the  sun  and  from  rain,  or,  at  any  rate,  to 
be  covered  over  with  a  stratum  of  earth.  The  following  short 
extract  will  give  an  idea  of  what  is  considered  in  France  the 
comparative  value  of  this  class  of  manures : — 

"  The  excrement  of  animals  furnishes  immediately,  and  conti- 
nues to  do  for  a  pretty  long  time,  good  aliment  to  vegetables. 
The  excrement  of  the  pig  is  the  most  abundant  in  the  principles 
of  fermentation ;  and,  consequently,  the  most  energetic  in  its 
action  ;  that  derived  from  homed  cattle  is  cold,  but  has  much 
durability  ;  that  of  horses  is  very  hot,  and  very  active  ;  and  that 
of  sheep  little  enduring,  but  extremely  active."  Du  Bois'  advice 
is  to  mix  them  altogether. 

Bones  are  justly  esteemed,  and  Du  Bois**  plan  Is  to  put  them 
in  heaps,  and  allow  them  to  begin  to  ferment.  He  also  uses 
hoofs,  feathers,  oyster  and  mussel  shells,  and  hair.  The  water  in 
which  wool  has  been  scoured,  he  regards  as  particularly  nutri- 
tious. 

His  manure  that  stimulates  vegetation  is  lime.  After  entering 
into  details  regarding  it,  he  passes  on  to  amendements — that  is,  sub- 
stances added  to  the  soil  to  improve  its  condition  ;  as,  for  example, 
adding  clay  to  sandy  soil,  sand  to  clayey,  and  so  forth.  We  pass 
over  all  this  to  consider  the  French  system  of  rotation. 

Upon  the  importance  of  a  fixed  rotation,  he  quotes  Chaptal, 
with  an  approbation  in  which  we  most  cordially  join.  "  In  my 
eyes,"  says  that  author,  "  a  good  system  of  rotation  is  the  best 
guarantee  of  success  that  the  farmer  can  give  himself ;  without  it 
everything  is  vague,  hazardous,  and  uncertain."      The  greater 
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part  of  France,  and  formerly  the  whole  of  it,  is  cultivated  upon  a 
three  years'  shift,  which  is  very  properly  pronounced  a  vicious 
one.     We  extract  two  examples  of  this  shift : — 

I.  11. 

1st   Year,  Barley,  dunged,  Ist  Year,  Oats,  dunged. 

2d    Do.,    Wheat,  without  dung.  2d    Do.,    Wheat,  without  dung. 

3d    Do.,    Fallow.  3d    Do.,    Fallow. 

Of  the  plan  followed  in  better  cultivated  districts,  we  give  two 
examples.  According  to  our  practice,  they  seem  unnecessarily 
complex : — 

Ist  Year,  Potatoes,  dunged. 

2d  Do.,  Oats,  with  closer  seeds. 

3d  Do.,  Clover. 

4th  Do.,  Cabbage,  turnips,  Lapland  cabbages,  (we  think  kohl  rabi.) 

5th  Do.,  Wheat,  dunged. 

6th  Do.,  Vetches  and  peas. 

7th  Do.,  Barley,  and  barley  for  cutting. 

8th  Do.,  Beet-root  and  Jerusalem  artichokes,  dunged. 

9th  Do.,  Spring  wheat. 

In  the  above  rotation  several  things  at  once  strike  us  as  opposed 
to  our  practice,  and  indeed  principles.  When  we  grow  two  kinds 
of  cereal  grains,  we  never  take  oats  after  potatoes.  Then,  of  all 
cereal  grains,  oats  is  the  very  last  we  should  fix  on  to  sow  clover- 
seeds  among.  In  this  country,  turnips  and  cabbages,  too,  certainly 
require  to  be  upon  land  recently  dunged.  On  the  other  hand,  we 
should  prefer  the  wheat  in  land  dunged  for  the  previous  crop.  The 
other  shift  we  alluded  to  is  one  followed  in  tne  south  of  France. 
It  likewise  extends  over  a  period  of  nine  years : — 

Ist  Year,  Wheat. 

2d  Do.,  Rape. 

3d  Do.,  Oats,  with  clover  seeds. 

4th  Do.,  Clover. 

5th  Do.,  Clover. 

6th  Do.,  Wheat. 

7th  Do.,  Potatoes,  or  some  leguminous  plants. 

8th  Do.,  Rye. 

9th  Do.,  Potatoes. 

The  next  subject  that  occupies  M.  Du  Bois'  attention  is  the 
tilling  of  the  ground,  and  the  more  important  of  the  implements  of 
the  farm.  Of  these  latter  he  gives  pictures,  and,  with  one  excep- 
tion, they  are  most  barbarous ;  and  that  one  exception  is  a  "  charrue 
Anglaise  de  Small."  We  pass  on  to  the  cultivated  crops  of  France. 
We  regret,  however,  that  the  description  given  of  the  varieties  is  so 
vague  and  meagre,  that  we  can  seldom  recognise  them. 

Wheat  is  in  France,  as  with  us,  the  most  important  cereal,  and 
is  the  one  principally  employed  for  human  food.  A  great  many 
sub-varieties  of  it  are  cultivated  in  France,  but  Du  Bois  classifies 
them  into  two  divisions,  the  tender  wheat  and  the  hard  wheat. 
The  former  derive  their  name  from  being  more  easily  crushed  under 
the  teeth  than  the  latter,  and  seem  to  be  the  same  class  of  wheat 
as  we  grow  in  Great  Britain.     They  are  cultivated  in  the  middle 
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and  north  of  France.  The  hard  wheat  is  confined  to  the  south, 
and  has  been  obtained  from  the  east  of  Asia;  it  does  best, 
says  Du  Bois,  as  spring  wheat.  The  culture  of  wheat  in  France 
differs  little  from  that  followed  here :  the  seed  is  pickled,  lime 
being  employed.  The  hard  wheat,  however,  is  considered  not 
to  require  this  operation.  It  is  sown  from  Au^st  to  May,  but 
probably  in  September.  Broadcast  sowing  is  the  common  one, 
but  it  is  also  both  drilled  and  dibbled ;  considerable  pains  seems 
to  be  taken  in  keeping  it  free  from  weeds ;  and  when  harvest 
comes,  it  is  cut  down  with  either  a  scythe,  a  sickle,  or  a  Hainault 
scythe ;  and  of  these  three  modes  the  first  is  considered  the  best 
and  most  economical,  but  in  very  hot  weather  it  is  found  necessary 
to  use  the  sickle.  Thin-sowing  is  found  to  produce  a  better  crop 
than  when  an  excessive  quantity  of  seed  is  used.  The  crop  obtained 
seems  (speaking  rather  vaguely)  to  be  from  twenty  to  sixty  bushels 
per  acre. 

Eye  is  a  cultivated  French  crop.  Its  applicability  to  light  soils, 
and  its  early  coming  to  maturity,  are  its  advantages ;  and  it  is 
supposed,  probably  without  cause,  to  exhaust  the  soil  less  than 
wheat.  They  possess  three  varieties  of  it  in  France — the  common 
winter  rye,  a  spring  sort,  and  one  called  June  rye,  grown  in  the 
north  of  France,  and  which  is  sown  in  that  month,  cut  down  for 
forage  in  autumn,  and  a  good  crop  obtained  from  it  the  following 
year.  The  French  farmers  still,  we  notice,  continue  the  baa 
custom,  once  prevalent  in  this  country,  of  sowing  wheat  and  rye 
together.  This  was  known  by  the  name  of  meslin  here ;  our 
neighbours,  we  see,  call  it  miteil. 

We  were  somewhat  surprised  to  find  that  Du  Bois  states  that, 
in  France,  the  rye  is  more  productive  than  the  wheat.  It  gives, 
he  says,  however,  less  bread ;  but  one  reason  that  its  culture  is, 
perhaps,  a  little  abstained  from,  is  its  liability  to  ergot,  and  the 
fearful  consequences  produced  by  bread  made  of  ergoted  rye. 

It  is,  says  Du  Bois,  particularly  in  Sologne,  in  the  department  of  Loaret, 
that  the  ergot  is  very  common,  and  that  it  occasions  a  dry  gangrene  which  causes 
many  to  perish.  It  likewise  kills  the  cattle.  When  this  dry  gangrene  does  not  de- 
stroy the  unfortunates  who  have  eaten  of  bread  into  which  ergoted  rye  has  entered, 
they  are  liable  to  lose  their  limbs,  and  to  very  troublesome  fits  of  palsy.  In  1790, 
in  one  commune  of  the  department  of  Sarthe,  nine  indiTidnals  of  one  family  were 
Tictims  to  this  accident  ;  seven  of  them  died  ;  and  of  two  infants  who  sorriyed  the 
poisoning,  one  lost  a  leg,  and  was  left  deaf  and  dumb.  In  the  department  of  the 
Vendue  there  were,  during  the  summer  of  1800,  four  unfortunate  farmers  whose 
arms  fell  off  at  their  wrists,  in  consequence  of  dry  gangrene,  produced  by  eating 
bread  made  of  ergoted  rye.  It  would  be  easy  to  cite  many  other  examples  of 
this  kind  ;  but  these  may  suflSce  to  dissuade  from  the  use  of  a  poisonous  substance 
which  is  but  too  abundant,  particularly  in  cold  and  wet  seasons. 

It  would  seem  from  il.  Du  Bois  that  barley  is  little  grown  in 
France,  and  that  even  that  little  is  mainly  confined  to  the  south. 
Their  vineyards  yielding  them  beverage  and  spirit,  the  French 
have  no  occasion  to  produce  a  grain  for  the  purpose  of  fermenting 
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it.  They  possess  besides  a  two-rowed  variety,  a  six-rowed  one, 
or  bere,  which  Du  Bois  states  to  be  one-half  more  productive. 
The  practice,  according  to  Du  Bois,  ought  to  be  to  take  barley 
after  either  peas  or  potatoes,  although  he  admits  that  it  does 
well  enough  after  turnips. 

The  only  two  things  that  we  notice  peculiar  in  the  French  cul- 
tivation of  the  oat  is,  that  they  steep  the  seed,  and  often  sow  it  in 
autumn. 

Buckwheat  is  too  precarious  a  crop  to  be  depended  upon  even 
in  France.  According  to  Du  Bois,  if  it  do  not  rain  at  the  time 
of  sowing,  it  does  not  thrive ;  and  if  it  do  rain  when  it  is  blossom- 
ing, it  is  very  liable  to  blight ;  it  also  is  injured  by  too  hot  a  sun ; 
and  if  there  come  on  slight  frosts  in  the  beginning  of  October, 
there  is  no  hope  of  a  crop.  It  is  nevertheless  an  enticing  crop,  as 
it  occupies  the  ground  only  from  June  to  the  beginning  of  Octo- 
ber, and  yields  such  an  extraordinary  produce — no  less  sometimes, 
according  to  our  author,  than  a  hundred-fold.  These  advantages 
have  led  the  French  farmers  to  seek  out  a  hardier  variety,  which 
they  would  appear  to  have  found  in  the  Siberian  buckwheat, 
which  is,  moreover,  said  to  possess  an  even  superior  fertility  than 
the  common.  We  do  not  know  if  this  variety  nas  ever  been  tried 
in  this  country. 

Of  cereal  grains  are  also  cultivated — mainly,  however,  in  the 
south  of  France — maize,  millet,  and  sorgho.  The  last  plant 
is  unknown  to  us.  Flax  and  hemp  are  cultivated  French  crops, 
but  there  does  not  appear  anything  very  peculiar  in  their  manage- 
ment. Among  the  plants  cultivated  for  their  oil,  the  first  in  the 
list  is  the  poppy,  a  plant  that  has  sometimes,  though  we  believe 
rarely,  been  grown  in  this  country  for  the  sake  of  its  concrete 
juice  or  opium.  This  opium  is  obtained  from  wounding  the  green 
top-seeds,  and  Du  Bois  assures  us  that  this  operation  in  no  way 
affects  the  formation  of  the  seeds.  The  cultivation  of  other  olea- 
ginous plants  is  described,  the  two  most  important  being  colza  and 
rape.  There  is  nothing,  however,  particular  enough  regarding 
these  to  detain  us. 

Of  all  root  crops,  Du  Bois  raises  to  the  highest  rank  the  carrot. 
It  is,  he  maintains,  much  preferable  to  turnips,  Jerusalem  arti- 
chokes, or  even  potatoes.  Among  some  real  properties,  he  main- 
tains that  if  a  number  of  cattle  be  fed  on  any  given  acreage  of 
carrots,  the  dung  obtained  from  them  will  manure  twice  as  much 
space.  He  describes  a  curious  rotation,  suitable,  we  suppose,  to 
a  sandy  soil,  which,  although  far  from  applicable  to  this  country, 
may  be  interesting. 

1 .  Rye,  with  carrot-seeds  sown  amongst  it  in  March. 

2.  Hemp,  with  cloTer-8ee(U. 
8.  CloYer. 

4.  Do. 

5.  Rye,  with  earrot-seeds,  sown  in  March. 
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In  order  to  hasten  the  germination  of  carrotnseeds,  he  soaks  thev^ 
in  water,  and  places  them,  enveloped  in  a  coating  of  moistened 
sand,  in  a  dunghill  that  is  fermenting.  He  allows  them  to  remain 
here  for  four  or  six  days.  He  says,  as  indeed  seems  very  likely, 
that  this  plan  is  perfectly  successful. 

A  very  brief  space  is  allotted  to  the  subject  of  turnip  culture, 
and  we  suspect  that  in  French  husbandry  turnips  are  by  no  means 
considered  the  important  crop  that  they  are  here  ;  moreover,  Du 
Bois'  culture  of  the  turnip  is  radically  bad.  He  knows,  indeed, 
that  they  may  be  sown  in  drills ;  but  from  the  mode  m  which 
he  speaks  of  these,  he  evidently  is  practically  unfamiliar  with 
them.  He  admires  broad-cast  sowing  of  the  seeds,  a  custom  justly 
censured  by  Mr  Stephens ;  and,  above  all,  he  recommends  them 
to  be  grown  without  manure,  which,  he  says,  causes  them  to  be 
attacked  by  insects,  and  communicates  a  disagreeable  odour  to 
them.  It  appears  to  be  a  common  French  practice  to  take  turnips 
as  a  second  crop,  after  a  previous  one,  the  same  season,  has  been 
removed  from  the  ground.  But  we  have  the  authority  of  Bous- 
singault  for  saying  that,  at  least  in  Alsace,  this  produces  a  very 
poor  return. 

From  the  root  crops  Du  Bois  passes  on  to  the  culture  of  the 
leguminous  plants  destined  to  ripen  their  seed.  First  of  these  he 
enumerates  the  pea.  The  only  thing  worthy  of  notice  regarding 
the  French  culture  of  this  pulse  is,  that  he  recommends  the  drill 
to  be  alternately  one  foot  and  two  feet  apart.  When  treating  of 
bean  culture,  Du  Bois  recommends  the  ground,  if  light,  to  be 
rolled,  and  to  soak  the  seed  in  soot  and  water.  He  also  mentions 
of  growing  beans  for  the  purpose  of  ploughing  into  the  ground 
when  green.  He  likewise  speaks  of  growing  beans  sown  broad- 
cast, as  a  shelter  for  young  grass-seeds.  Vetches  are  occasionally 
grown  in  France  for  the  sake  of  their  ripe  seeds.  Du  Bois  says 
that  they  are  particularly  useful  for  feeding  pigeons  and  sheep, 
but  that  they  are  bad  for  both  poultry  and  pigs.  This  latter 
statement  must  surelv  be  a  prejudice.  He  also  considers  the  vetch 
a  very  proper  plant  for  ploughing  into  the  ground.  The  proper 
time  for  doing  this  is,  ne  says,  during  the  period  of  flowering. 
Another  cultivated  French  crop  is  the  lentil,  which,  however,  Du 
Bois  dismisses  in  half-a-dozen  lines.  The  other  two  plants  in  this 
division  are  the  lupin  and  the  chickling  vetch,  {Lathyras  sativtis.) 
This  latter  plant  was  forbidden  to  be  grown  in  some  of  the  Ger- 
man states,  owing  to  its  being  supposed  to  induce  palsies,  &c. 
Du  Bois  says  that  when  eaten  green  it  is  wholesome  enough,  but 
that  bread  made  solely  from  its  meal  is  unquestionably  dan- 
gerous. 

The  treatment  of  the  artificial  pastures  differs  from  that  fol- 
lowed in  this  country,  mainly  by  the  greater  prevalence  of  lucem 
and  sainfoin,  and  from  its  being  customary  to  sow  clover  alon^. 
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although  Du  Bois  is  acquainted  with  the  practice  of  mixing  rye- 
grass seeds  along  with  it.  The  Trifolium  incamatum  is  known ;  it 
only  admits  of  being  cut  once.  Another  artificial  forage  plant 
upon  which  Du  Bois  bestows  great  commendation  is  bumet,  a 

f)lant  hardly  ever  grown  in  Scotland,  although  still  sown  in  Eng- 
and.  It  is  produced  in  France  upon  poor,  dry,  and  arid  soils, 
and  is  in  many  localities  the  only  forage  plant  grown.  It  lasts, 
according  to  Du  Bois,  with  whom  it  seems  to  be  a  favourite,  from 
twenty  to  five-and-twenty  years.  The  leaves  of  the  beet  are  also 
used  in  France ;  and  Du  Bois  likewise  furnishes  a  pretty  long  list 
of  occasionally  cultivated  forage  plants. 

We  pass  by  the  cultivation  of  woad  and jnadder,  to  dwell  for  a 
second  upon  two  crops  common  in  France,  but  never  seen  in  the 
fields  of  this  country — beet-root  for  sugar,  and  tobacco.  Beet- 
root was  introduced  mto  French  culture  owing  to  the  prohibition, 
by  Napoleon,  of  our  West  Indian  productions ;  and  we  believe 
that  beet-root  sugar  is  still  protected  by  the  French.  The  follow- 
ing table  is  interesting,  as  giving  an  idea  of  the  estimated  profit  of 
French  farming,  the  rent  of  land,  and  the  expenditure  in  labour. 
"  In  the  departments  of  the  north,"  says  Du  Bois,  '*  we  may  fix 
the  price  obtained  for  beet-roots  at  fourteen  franc  (lis.  8d.)  the 
thousand  kilogrammes,  (a  kilogramme  is  rather  more  than  two 
pounds.)     Hence  we  can  make  the  following  estimate : — 

Franca.        Shillings. 

Rent  of  a  hectare  (2^  acres)  of  good  land,           .        .  60  =    50 

2  ploughings  and  2  harro wings, 120  s  100 

Seed,  10  francs;  sowing  it,  6, 16  s     13} 

3  weedings  and  hoeings, 36  s     30 

Lifting  and  carting, 45  s     37 

Dang,  (half  for  grain  crop,) 100  =     85 

Profit, 43  =     36 

420 

These  420  francs  are  the  price  which  thirty  thousand  kilo- 
grammes of  beet-root  obtained  from  a  hectare  would  produce — 
that  is  to  say,  for  one  thousand  kilogrammes,  14  francs.  In  the 
appendix  to  the  Encyclopedie  du  Cultivateur  there  are  some  state- 
ments that  are  by  no  means  reconcilable  with  this.  The  crop  is 
put  down  there  at  but  twenty  thousand  kilogrammes  to  the  hec- 
tare, but  the  price  set  upon  the  thousand  kilogrammes  is  higher. 
But  perhaps  he  refers  to  a  different  part  of  France.  He  states 
that  from  an  arpent  (half  a  hectare  =  1\  acre)  of  beet-roots,  from 
five  to  six  hundred  pounds  of  brown  sugar  were  obtained. 

The  regulations  of  the  French  customs  cause  our  Gallic  neigh- 
bours to  cultivate  beet-root  for  sugar.  Those  of  ours,  by  a  singu- 
lar anomaly,  prohibit  the  culture  of  tobacco.  But  the  mode  of 
Rowing  and  managing  this  plant,  as  described  by  M.  I)u  Bois,  is 
interesting,  but  too  long  to  extract. 
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Du  Bois  is  pretty  full  upon  the  management  of  pastures.  We 
will  not  observe,  however,  that  we  infer  from  his  work  that  the 
French  custom  is  to  top-dress  such  with  farmyard  manure.  We 
likewise  pass  over  his  account  of  haymaking,  in  order  that  we  may 
regard  the  French  modes  of  managing  live  stock.  The  followmg 
is  Du  Bois'  description  of  what  he  considers  the  perfection  of 
homed  cattle : — 

"  It  is  not,"  he  writes,  "  without  readon  that  we  seek  for  and 
prefer  in  these  animals  a  large  forehead,  a  short  head,  large  ears, 
strong  horns,  big  eyes,  big  nostrils,  the  muzzle  flat  and  strong,  the 
shoulder  brawny,  a  thick  neck,  a  vast  chest,  a  dewlap  falling  low, 
large  buttocks,  short  and  thick  legs,  a  back  that  folds  in,  a  very 
long  tall,  a  thick  hide,  but  soft  and  flexible ;  strong  feet,  and  the 
hoofs  large  and  stout.  Homed  cattle  who,  to  these  qualities,  add 
docility,  and  soft  and  even  hair,  whatever  be  their  colour,  nearly 
reach  perfection." 

He  limits  the  time  when  a  bull  should  serve  cows,  from  his  third 
year  to  his  ninth ;  but  the  custom  in  France  is  to  employ  them  at 
a  much  earlier  age.  Male  calves  not  intended  for  bulls  are  castrated 
either  when  very  young,  or  sometimes  when  from  three  to  five 
years  of  age.  Du  Bois  thinks,  and  we  dare  say  he  is  right,  that 
the  latter  mode  of  proceeding  renders  them  stronger  for  field 
labour.  In  France  they  allow  two  oxen  to  cultivate  seven  hectares 
(about  twenty-one  acres)  of  arable  land,  and  they  estimate  their 
draught  at  a  thousand  kilogrammes,  fmore  than  two  thousand 
pounds.)  They  work  oxen  from  their  third  year  to  their  tenth,  and 
then  fatten  them.  In  winter,  spring,  and  autumn,  the  hours  for  field 
labour  are  from  nine  in  the  morning  until  four  or  five  in  the  after- 
noon. In  summer  they  work  from  the  point  of  day  to  nine  o'clock, 
and  from  two  in  the  afternoon  to  sunset,  save  in  very  hot  weather, 
when  tliey  do  not  yoke  until  four  in  the  afternoon. 

In  some  parts,  we  are  informed,  collars  have  superseded  the  em- 
ployment of  the  yoke.  In  hot  weather  the  working  animals  get 
water  to  drink,  into  which  vinegar,  and  sometimes  saltpetre,  has 
been  added.  This  reminds  us  of  the  old  Eoman  custom  of  giving 
their  oxen,  when  ploughing  in  very  hot  weather,  wine.  About 
twenty  pounds  of  mixed  hay  and  straw  is  a  daily  French  ration  for 
one  of  those  working  oxen. 

Homed  cattle  are  fattened  both  on  grass  and  in  byres.  Their 
treatment  in  these  latter  is  not  devoid  of  interest,  but  we  omit  it 
to  get  some  gleanings  from  a  chapter  entitled  "  General  Observa- 
tions upon  Cattle."  Cattle,  we  learn,  are  in  France  purposely  put 
up  to  fatten  later  than  is  our.  custom  ;  and  seven  years  appears  to 
be  considered  a  reasonable  age  for  this  purpose.  Then  the  prac- 
tice of  spaying  heifers  would  appear  to  be  familiar ;  and  Du  Bois 
asserts  that  heifers  so  treated  fatten  more  rapidly  than  oxen.  He 
also  regards  a  few  bleedings  as  causing  the  more  rapid  deposition 
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of  fat.     He  is  quite  aware  that  warmth  and  darkness  promote 
fattening,  and  he  orders  stall-fed  cattle  to  be  curried.    He  regards, 
as  a  moderate  but  sufficient  allowance  for  an  ordinary-sized  ox, 
about  thirty  pounds  of  hay,  and  twenty  of  either  carrots,  turnips, 
or  some  similar  root,  with  an  additional  twenty  pounds  of  meal. 
The  provincial  breeds  of  France  are  numerous,  and  differ  a  good 
deal  from  one  another,  particularly  with  regard  to  the  weight  to 
which  they  attain.     Thus  the  Normandy  ox  is  set  down  as  reach- 
ing to  more  than  1200  lb. ;  that  of  Brittany,  to  about  500 ;  while 
those  from  Sologne  are  still  lighter.     From  the  preference  always  • 
shown  in  the  Encyclopedia  to  Norman  breeds,  we  suppose  the 
author  to  be  a  Norman.     His  account  of  the  Norman  cattle-trade, 
contained  in  this  section,  is  not  without  interest.     We  are  told 
that  the  cattle-driver,  when  eoing  for  his  herds,  journeys,  of  course 
on  foot,  about  forty  miles  a  day ;  that  when  he  is  in  charge  of  his 
beasts,  he  drives  them  less  than  half  that  distance ;  that  with  the 
aid  of  his  dog  he  can  drive  from  twenty-five  to  forty.     His  daily 
wage  is  three  francs,  that  is,  half-a-crown.     The  cattle-dealer  who 
oes  about  the  country  buying  fat  stock,  travels  on  horseback,  and 
u  Bois  says  that  he  journeys  about  forty  miles  a  day.     The  sum 
he  is,  according  to  our  authority,  entitled  to  spend  per  day,  is  less 
than  five  shillings. 

As  far  as  we  understand,  in  Normandy  the  measure  of  land  is 
the  same  as  ours,  ("  Tacre,  qui  se  divise  en  quatre  verg^es  com- 
pos^es  chacune  de  quarante  perches.")  According  to  our  author, 
they  can  fatten  on  an  extent. 

Of  the  best  quality,  of  120  perches,  .        1  large  ox. 

Second  do.  200  do.,  .        I  middling  do. 

Third    do.  160  do.,  .        1  small  do. 

The  rent  of  grass  parks  of  the  best  quality  is  from  £4:  to  dP4,  Ss. 
per  acre ;  of  that  of  second  quality,  o^3,  ISs.:  and  of  that  of  the 
mferior,  less  than  ^6^3,  Ss.  It  would  appear  tnat  there  is  in  these 
grass-fields  a  certain  quantity  of  grass  that  the  cattle  refuse  to 
touch,  which  is  cut  for  hay.  This  amounts,  we  understand,  to 
about  fifty  imperial  stones. 

The  following  extract  will  show  the  estimated  cost  and  quantity 
of  food  supplied  to  stall-fed  cattle  : — 

Certain  graziers  altogether  fatten,  or  finish  off  the  fattening  of  oxen  in  the  byre, 
npon  the  following  food  :— 

1.  With  the  best  hay,  in  the  proportion  of  twelve  kilogrammes,  or  twenty-fiy« 
pounds*  per  diem. 

2.  With  barley-meal,  of  which  they  supply  at  least  three  kilogrammes,  or  MTen 
pounds. 

Others  give  to  their  beasts  : — 

1.  Three  or  four  oilcakes,  equivalent  to  flye  or  six  kilogrammes,  or  fh>m  ten  to 
thirteen  pounds. 

♦  Dutch. 
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2.  Two  bottles  of  haj,  or  from  twenty-foar  io  twenty-fire  ponnda. 

An  ox  io  good  condition,  weighing  from  275  to  300  kilogrammes,  (550  to  600 
pounds,)  and  requiring  to  weigh,  when  fat,  400  kilogrammes,  will,  pUced  in  the 
byre  during  winter,  fatten  in  seventy  days,  and  nearly  equal  in  quality  to  one  fed 
upon  grass. 

The  common  price  of  hay  is  from  twenty-fire  to  thirty  centimes.  A  centime  ie 
the  hundredth  part  of  a  franc,  the  bottle  of  six  kilogrammes  (12  lb.) ;  that  of  bar- 
ley-meal is  ten  centimes  the  kilogramme,  and  that  of  oilcake  twenty  centimes  for 
the  ^me  weight. 

The  management  of  mllch  cows  and  the  dairy  next  receives  the 
attention  of  M.  Du  Bois.  We  proceed  to  mark  out  some  of  his 
observations  under  this  head,  in  the  order  that  he  puts  them  down. 
The  following  are  considered  the  good  points  of  a  milch  cow : — 
"  A  large  belly  ;  the  interval  between  the  last  of  her  false  ribs  and 
the  hip-bone  considerable  ;  the  forehead  large  and  open ;  the  eye 
large  and  lively  ;  the  head  well  carried ;  compact  jaws ;  the  dewlap 
dependent ;  the  shoulders  fleshy ;  the  legs  stout,  thick,  and  mus* 
cular ;  the  hoofs  little,  thick,  and  of  a  blackish-red  hue ;  the  boms 
brown,  and  well  set  on;  the  ears  long  and  hairy:  the  tail  long,  thick, 
and  provided  with  an  ample  tuft  at  its  end :  the  bag  large,  and  dis- 
playing many  large  veins,  and  the  teat  thick,  round,  and  lonff.** 

It  is,  he  says,  bad  husbandry  to  allow  a  heifer  to  be  served  by 
the  bull  until  she  has  completed  her  second  year.  A  cow^s  natural 
term  of  life  is  considered  to  be  twenty-five  years ;  but  it  is  con- 
sidered advisable  to  fatten  them  at  ten.  The  Normandy  cow, 
which  is,  we  suppose,  the  same,  or  nearly  the  same,  as  the  breed 
we  know  as  Aldemeys,  is  considered  one  of  the  best  dairy  cows; 
but  the  French  possess  many  other  varieties.  Among  others,  they 
have  what  they  call  the  Holland  cow,  which  we  make  no  doubt  is 
the  same  as  the  Teeswater.  They  have  likewise  a  small  but  very 
excellent  breed,  that  is  derived  from  Switzerland.  Du  Bois  com- 
pliments our  English  neighbours  upon  their  breeds  of  dairy  cows, 
and  adds  that  there  is  in  Scotland  a  race  without  boms,  ^^  that  live 
in  an  almost  savage  state  among  the  mountains  and  the  rocks"  of 
that  country !  From  a  dozen  to  fifteen  cows  are  allotted  in  France 
to  one  servant.  In  summer  they  are  milked  thrice  a  day,  but  at 
other  seasons  only  twice. 

In  Lausanne  the  cows  kept  confined  to  the  stable  yield  annually 
150  pounds  (Dutch)  of  butter,  and  300  pounds  of  white  cheese  In 
the  Jura,  they  calculate  that  a  cow  yields,  during  the  six  months 
of  green  meat,  180  pounds  of  the  celebrated  Grayfere  cheese.  On 
the  other  hand,  on  the  mountains  of  Auvergne,  a  cow  only  produces 
in  the  year  30  pounds  of  butter,  and  150  of  cheese.  In  tne  richer 
pastures  of  France,  Du  Bois  states  that  if  a  cow  calve  at  the  com- 
mencement of  ilay,  the  calf  will  consume  the  milk  until  the  end  of 
that  mouth,  and  that,  from  this  time  to  the  end  of  July,  she  will 
yield  twenty-four  litres  (six  gallons)  of  milk  a  day ;  and  that, 
from  the  end  of  July  to  the  end  of  October,  sixteen  litres,  (foor 
gallons.)     Among  an  arable  farm,  it  is  the  rule  to  keep  ux  dairy 
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COWS  for  each  plough,  partly  as  a  profitable  means  of  disposing  of  a 
portion  of  the  produce,  and  partly  as  supplying  manure.  Each  of 
these  cows  is  said  to  bring  in  annually  about  £4. 

The  custom  of  soiling  milch  cows  appears  to  be  a  very  common 
one  in  France.  The  particulars  that  require  to  be  attended  to 
when  doing  this  are  very  clearly  laid  down  :  an  extreme  attention 
to  cleanliness,  good  ventilation,  frequently  changed  litter,  cool  air 
in  summer,  warmth  in  winter,  a  sufficient  supplv  of  wholesome 
food,  with  an  occasional  variety,  and  a  little  walk  each  time  of 
being  let  out  to  drink,  are  among  the  principal.  The  root  crops 
are  all  ordered  to  be  washed  and  sliced.  Taking  hay  as  the  stan- 
dard of  quantity,  about  twenty-four  to  thirty  pounds  are  conndered 
a  sufficient  daily  allowance. 

One  of  every  ten  female  calves  is  annually  to  be  kept,  so  as 
every  year  to  be  able  to  fatten  one  cow  at  the  age  of  ten.  Cows 
bred  upon  the  farm,  he  thinks,  do  better  than  those  purchased  from 
without.  Calves  are  not  allowed  to  suck  the  mother,  but  are  fed 
by  hand,  three  times  a-day,  with  newly-milked  milk.  At  the  age 
of  a  month  and  a  half,  a  calf  should  weigh  90  pounds ;  and  at  the 
age  of  three  months,  130.  Their  quantity  of  milk  is  gradually 
dmiinished  after  the  expiration  of  six  weeks,  and  its  place  taken  by 
meal  and  water.  At  the  end  of  three  or  four  months  they  live 
entirely  on  the  pasture. 

A  calf  (we  suppose  at  three  months  old)  sells  at  from  rather 
more  than  one  to  rather  more  than  two  guineas.  A  young  ox  at 
two  years  of  age  fetches  from  £5  to  <f  8  ;  and  a  female  calf,  if  it 
have  good  points,  sells  for  more  than  £2^  when  two  months  old. 
A  calf,  from  the  day  of  its  birth  to  fifteen  days  old,  is  supposed  to 
consume  6  litres  (a  gallon  and  a  half)  of  milk  a-day  ;  for  the  next 
fifteen  days,  8  litres  (2  gallons)  per  day  ;  and  afterwards  10  litres, 
(2^  gallons.)  In  the  neighbourhood  of  large  towns,  milk,  we  are 
told,  sells  for  fifteen  centimes  the  litre — that  is,  7^d.  a  gallon ;  but 
in  country  places  milk  is  very  much  cheaper. 

It  has,  says  our  author,  been  ascertained  by  experiments,  that 
the  proportion  of  butter  to  a  given  quantity  of  milk  varies  accord- 
ing to  the  date  of  gestation  of  the  cow,  but  that  the  average  for  all 
the  year  round  is,  for  12  litres  of  milk,  a  kilogramme  of  butter — 
that  is,  about  2  lb.  (Dutch)  of  butter  to  every  3  gallons  of  milk. 

The  proper  temperature,  according  to  Du  Bois,  that  the  cream 
should  be  at  when  put  into  the  chum,  is  53°  of  our  scale. 

We  have  reason  to  believe  that  the  following  recipe  for  salt- 
ing butter  18  a  very  good  one  : — Saltpetre,  1  part ;  sugar,  Ido. ; 
salt,  2  do.  Of  this  two  ounces  are  considered  sufficient  for  a  kilo- 
gramme (2  lb. ) 

Our  lengthening  pages,  however,  warn  to  come  to  a  conclusion; 
and  we  need  only  now  endeavour  to  compress  in  a  short  space  the 
more  striking  of  the  French  modes  of  managing  other  domesticated 
animals,  including  poultry,  as  described  to  us  by  M.  Du  Bois. 
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The  native  breeds  of  sheep  in  France  are  a  small,  semi-wild 
race.  *  The  principal  aim  of  French  agriculturists  desiring  to 
improve  them,  seems  to  have  been  crossing  with  merinos.  To- 
wards the  close  of  the  last  century,  one  of  the  conditions  of  the 
peace  between  the  French  and  the  Spaniards  was,  that  the  latter 
furnished  a  supply  of  this  their  favourite  breed.  Some  of  the 
merino  rams  have  sold  for  very  high  prices — more,  according  to 
Du  Bois,  than  £90  a-piece.  Du  Bois  speaks  as  if  the  introduction 
of  merino  blood  among  the  French  flocks  had  been  successful.  Aa 
far  as  regards  the  management  of  sheep,  our  author  insists  upon 
their  being  housed  in  winter  nights.  Bams  are  not  allowed  to 
serve  ewes  until  two  years  of  age,  and  ewes  not  to  have  lambs 
until  that  age  or  more.  The  period  of  impregnation  appears  more 
extended  than  is  our  custom,  and  the  season  is  stated  to  begin  in 
May  and  end  in  October.  He  speaks  of  producing  two  lambings 
in  the  year  as  if  it  were  a  common  practice.  The  female  lambs 
destined  for  food  have  their  ovaries  removed.  It  is  a  custom,  we 
are  told,  in  some  parts  of  France  to  amputate  the  tail,  except 
about  four  fingers'  breadth. 

Like  our  own  blackfaced  sheep,  those  of  France  are  not  con- 
sidered fit  for  food  until  at  least  three  years  of  age,  and  they  are 
sometimes  kept  until  six.  They  do  not  in  general  attain  much  size. 
A  Flemish  breed  which  the  French  possess  are  put  down  as  reach- 
ing from  60  to  80  lb.,  (the  large  pound,)  Artois  sheep  as  weigh- 
ing from  40  to  50,  while  a  breed  much  liked  by  the  Parisian  con- 
sumers, and  called  Alencjons,  only  weigh  from  26  to  32.  The 
weight  of  the  fleece  also  varies  very  much.  That  of  the  Flemish 
breed  is  put  down  at  from  10  to  12  lb.,  while  the  lightest  is  marked 
3  or  4. 

The  fattening  of  sheep  under  cover  in  winter  seems  a  common 
practice.  Those  intended  to  be  so  treated  are  put  up  at  the  end 
of  December.  They  are  invariably  shorn.  They  are,  according 
to  Du  Bois,  fed  as  follows : — In  the  morning  each  animal  receives 
an  allowance  of  12  ounces  of  hay,  and  at  night  a  similar  quantity ; 
at  mid-day  a  pound  of  oats,  and  as  much  oilcake  broke  into  pieces 
as  the  size  of  the  little  finger.  Once  a-day  they  have  water.  To- 
wards the  close  of  the  fattening  the  cake  is  stopped,  as  it  is  be- 
lieved to  communicate  an  unpleasant  savour  to  the  flesh,  and  its 
place  taken  by  either  oats,  baijey,  peas,  or  beans.  Du  Bois  denies 
that  slieep  will  fatten  on  turnips. 

Many  agriculturists  have  imported  into  France  the  Leicester 
sheep.     It  is  known  by  the  name  of  the  "  Dishley." 

The  French  possess  three  main  breeds  of  swine — the  Norman, 

*  We  may  mention  a  trifling  instance  of  this.  While  walking  in  the  north  of 
France,  accompanied  by  a  Dandie  Dinmont  terrier,  we  met  a  flock  of  sheep.  The 
whole  flock  attacked  the  dog,  who,  as  he  dare  not  retaliate,  had  nothing  for  it  but 
flight.  The  sheep,  however,  pursued,  and  we  were  obliged  to  call  the  dog  to  na  and 
carry  him  away  in  our  arms. 
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the  Poiteven,  and  the  Perigord — the  two  former  large  kinds,  with 
long,  pendant  ears,  but  the  latter  a  smaller  black  breed,  with  short, 
curled  ears.  Du  Bois  employs  the  boar  for  three  years,  beginning 
when  he  is  a  year  or  eighteen  months  old ;  but  a  common  French 
plan  is  to  castrate  and  fatten  him  at  the  age  of  eighteen,  both  be- 
cause his  flesh  is  thus  considered  to  be  better,  and  because  the  in- 
convenience of  his  becoming  ferocious  as  he  grows  older  is  thns 
obviated.  In  choosing  a  sow,  care  is  taken  that  she  have  sixteen 
teats.  French  sows  seem  even  more  productive  than  ours,  and 
Du  Bois  tells  a  tale  of  one  in  Normandy  that  had,  in  four  successive 
litters,  twenty-four,  twenty-eight,  thirty,  and  thirty-two  pigs.  The 
French  mode  of  managing  pigs  differs  little  from  our  own.  We 
may  remark  that  our  neighbours,  however,  do  not  castrate  any  of 
their  pigs  until  they  are  three  months  old,  and  that  if  they  wish  a 
very  large  animal,  they  delay  the  operation  until  the  animals  are 
from  fifteen  to  eighteen  months. 

Du  Bois'  observations  upon  horses,  asses,  and  mules,  present 
nothing  of  interest  to  detain,  and  we  shall  conclude  this  paper  with 
a  very  short  account  of  the  French  mode  of  managing  poultry. 
We  are  surprised  to  find  Du  Bois  stating  at  the  outset,  that  hens, 
save  in  frosts  and  snows,  require  no  supplies  of  food.  One  cock  is 
allotted  to  twenty  hens,  and  both  cocks  and  hens  are  allowed  to 
live  six  or  seven  years.  The  favourite  bird  in  France  for  hatching 
all  kinds  of  eggs  seems  the  turkey.  She  obtains  this  preference 
from  her  assiduity,  and  power  of  covering  a  number  of  eggs.  The 
French  are  in  the  habit  of  making  many  capons.  The  operation 
must  be  performed  before  the  month  of  July.  To  fatten  them^ 
they  are  supplied  with  abundance  of  com  and  milk,  and  kept  in  a 
warm  and  aarkened  place.  Turkeys  are  in  like  manner  put  up  to 
fatten,  and  their  usual  weight,  when  fat,  is  set  down  at  from  20  to 
25  lb.  Ducks  are  treated  in  like  manner ;  and  Du  Bois  main- 
tains that  a  young  duck  may  be  made,  at  two  months  old,  to 
weigh  from  6  to  8  lb.  His  largest  geese  he  estimates  at  from  16 
to  18  lb.,  and  he  states  that  one  will  consume  during  its  fatten- 
ing about  50  lb.  of  corn — (oats  or  barley,  we  think,  are  referred 
to.)  Du  Bois  suggests  that  the  bustard  might  be  added  to  our 
list  of  domesticated  poultry.  It  certainly  seems  a  pity  that  so  fine 
a  bird  should  be  allowed  to  become  extinct.  Moreover,  it  is 
strange  that  no  additions  have  been  made  to  our  domesticated 
animals  in  such  an  immense  period  of  time.  The  earliest  records 
of  husbandry  narrate  the  same,  and  as  many,  domesticated  ani- 
mals as  we  possess  at  the  present  day. 

Observations  of  the  Barometer  and  Thermometer  at  Edinburgh^ 
for  the  Years  1847-51.  By  Kenneth  M^Kenzie,  Esq.,  Accoun- 
tant, Edinburgh. — Having  kept  a  journal  of  the  height  of  the 
barometer  and  thermometer  for  several  years  past,  I  think  it  may 
prove  not  uninteresting  to  the  readers  of  this  Journal  to  give  them 
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a  few  of  the  results  I  have  arrived  at,  from  my  calculations  of  their 
average,  and  of  their  extreme  height  and  depression. 

In  so  far  as  the  barometer  is  concerned,  1  may  mention  that  I 
have  ascertained  that  the  room  it  is  in  stands  about  170  feet  above 
the  sea-level ;  in  regard  to  the  thermometer,  it  of  course  stands  in 
the  shade.  My  markings  have  always  been  made  at  nine  o'*clock 
A.M.,  and  I  can  vouch  for  their  accuracy. 

I  subjoin,  then,  the  markings  for  the  years  1847-51,  and  inter- 
vening years ;  and  I  submit,  in  a  tabular  form,  the  average 
montlily,  yearly,  and  general  height.  It  is  curious  to  contrast 
the  averages  with  the  occasional  height  or  depression  :  for  example, 
the  average  height  of  the  barometer,  during  the  month  of  Decem- 
ber 1849,  was  29.82,  while  the  highest  range  was  30.79,  (on  the 
22d,)  and  the  lowest  was  29.48,  (on  the  28th  ;)  during  the  month 
of  February  1850,  the  highest  range  was  30.22,  (on  the  26th,)  the 
lowest  was  28.54,  (on  the  6th,)  while  the  average  was  29.64. 

I  have  instanced  these  two  months,  as  in  them  are  contained  the 
examples  of  the  greatest  height  and  greatest  depression,  (30.79 
and  28.54,)  showing  a  variation  during  the  five  years  of  exactly 
two  inches  and  a  quarter. 

With  my  tables  before  them,  those  of  my  readers  who  can  spare 
time  for  the  calculation  will  discover  many  remarkable  instances 
of  the  sudden  rise  and  fall  of  the  barometer,  and  may  be  induced 
to  attend  to  the  subject  more  closely  than  my  other  occupations 
permit  me  to  do.  For  instance,  during  a  south-westerly  gale,  I 
have  observed  the  barometer  fall  fully  an  inch ;  and,  before  the 
storm  was  at  its  height,  suddenly  rise  as  fast,  and,  by  nine  o'clock 
on  the  following  morning,  the  height  greater  than  it  was  previous 
to  its  rapid  fall — probably  with  a  keen  north-west  wind  blowing, 
and  light  fleecy  clouds  scudding  across  the  sky. 

This  shows  that,  to  obtain  actual  correctness,  the  barometer 
should  be  marked  several  times  instead  of  only  once  each  day,  and 
I  should  be  glad  to  find  that  some  party  were  inclined  to  adopt 
this  practice. 

And,  if  this  remark  applies  to  the  barometer,  it,  of  coarse,  does 
so  in  a  much  greater  degree  to  the  thermometer.  The  highest 
marks,  viz.  72°,  occurred  on  2d  August  1850,  and  on  29th  and 
30th  June  1851,  while  the  lowest,  viz.  20°,  occurred  on  the  29th 
January  1848,  showing  a  range  of  52°.  No  doubt,  previous  to 
sunrise  on  the  latter  day  the  thermometer  was  lower,  and,  during 
the  blaze  of  a  summer^^s  sun,  higher  than  the  marks  just  indicated. 
I  think,  however,  of  getting  a  self-registering  instrument,  by  which 
actual  results  can  be  obtained. 

My  labours,  then,  if  of  any  use,  are  heartily  at  any  one's  service ; 
and,  if  they  are  the  means  of  inducing  some  one  more  competent 
than  I  am  to  undertake  the  task  more  minutely,  I  shall  be  glad  to 
compare  my  register  with  his,  and  forward  him  the  results — or  to 
calculate  for  him  the  averages  over  periods  of  months,  quarters,  or 
years. 
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Agricultural  Chemistry — The  Mineral  Theory.  By  Mr  Towers. 
— In  looking  over  part  i.,  vol.  xii.,  of  the  Boyal  Agricultural 
Journal^  lately  published,  ray  attention  was  particularly  called  to 
the  four  following  articles  which  appear  to  contain  matters  of  deep 
import,  involving  nearly  all  that  is  known,  or  even  conjectured,  of 
the  value  and  utility  of  pure  chemistry  to  practical  agriculture. 
The  articles  I  refer  to  are,  1st,   "  On  Agricultural  Chemistry," 

?.  U40 ;  2d,  "  Experiment  on  the  Growtfe  of  Wheat,''  p.  133-9 ; 
d,  "  On  Nitrate  of  Soda  for  Wheat,''  n.  202-4  ;  and,  4th,  «  On 
Superphosphate  of  Lime,"  by  Mr  Way,  p.  204-235.  When 
Liebig  produced  his  Chemistry  of  Agriculture  in  the  year  1840, 
he  took,  as  it  were,  the  world  by  storm ;  for  although  the  lec- 
tures of  Davy  were  known  to  the  then  few  scientific  agricul- 
turists— and  were  by  Liebig  himself  assumed  as  his  leader  and 
(ruide — for  he  said  in  plain  words,  "  1  have  endeavoured  to  fol- 
ow  the  path  marked  out  by  Sir  H.  Davy*' — yet  the  principles 
enunciated  by  the  great  German  analyst  differed  substantially  in 
system  and  method  from  those  of  his  assumed  prototype.  The 
following  lines  will  suffice  to  elucidate  the  bearing  of  those  prin- 
ciples : — "  The  object  of  organic  chemistry  is  to  discover  the 
chemical  conditions  essential  to  the  life  and  perfect  development  of 
animals  and  vegetables,  and  generally  to  investigate  all  those 
processes  of  organic  nature,  which  are  due  to  the  operation  of 
chemical  latest  ^^  A  beautiful  connection  subsists  between  the 
organic  and  inorganic  kingdoms  of  nature.  Inorganic  matter 
affords  food  to  plants ;  and  they,  on  the  other  hand,  yield  the 
means  of  subsistence  to  animals." — {Organic  Chemistry^  p.  1.) 

The  mineral  inorganic  hypothesis  of  Liebig,  founded,  as  in- 
deed it  was,  upon  the  assumption  that,  by  trustworthy  inves- 
tigation of  the  ashes  of  plants^  a  correct  idea  might  be  formed 
of  the  substances   which   they  had  absorbed  from  the  soil,  ap- 

Sheared  not  only  plausible,  but  strictly  rational;  hence  it  was 
avourably  received,  and  was  promulgated  by  many  profes- 
sors of  chemistry  who  delivered  lectures  throughout  the  pro- 
vinces, 

Tlie  first  person,  I  believe,  who  ventured  to  criticise  the  theory, 
was  a  chemical  philosopher  of  great  intellectual  acumen — ^a  young 
physician  then  residing  in  Scotland,  who  wrote  several  articles  in 
the  Quarterly  Journal  of  Agriculture.  They  who  can  refer  to  that 
work  in  its  original  form,  (about  the  years  1838-41,)  may  derive 
much  satisfaction  from  the  perusal  of  every  paper  which  bore  the 
name  of  Henry  Madden,  M.D.  Circumstance!  to  which  it  would 
be  irrelevant  to  allude,  withdrew  that  promising  young  philosopher 
from  Scotland,  and  led  him  to  Germany  in  pursuit  of  otiier  objects 
of  more  general  importance  than  agricultural  chemistry.  Subse- 
quent to  the  period  when  Dr  Madden  gave  publicity  to  his 
critical  remarks,   the  Mineral  Theory  of  Liebig  has  met   with 


THE  MINERAL  THEORY.  411 

serious  opposition ;  in  proof  of  which,  to  say  notliing  of  foreign 
antagonism,  we  have  only  to  refer  to  experiments  conducted  by 
Messrs  Lawes  and  Gilbert,  during  the  years  1844  to  1850,  inclu* 
sive,  with  persevering  energy. 

As  it  appears  of  the  utmost  consequence  to  pursue  the  inquiry 
in  research  of  truth,  and  also  to  induce  others  who  are  skilled  in 
chemical  analysis  to  be  on  the  alert,  I  must  take  the  liberty  to 
extract  some  passages  from  the  above-cited  article,  No.  1.  ^*  In 
the  course  of  tnis  inquiry,'"  say  Messrs  Lawes  and  Gilbert, — "  the 
whole  tenor  of  our  results,  and  also  of  information  derived  from 
intelligent  agricultural  friends  upon  every  variety  of  land  in  Great 
Britain,  has  forced  upon  us  opinions  different  from  those  of  Pro* 
fessor  Liebig  on  some  important  points ;  and  more  especially  in 
relation  to  his  so-called  Mineral  Theory^  which  is  embodied  in 
the  following  sentence,  to  be  found  at  pase  211,  third  edition  of 
his  work,  on  agricultural  chemistry,  where  he  says — *  The 
crops  on  a  field  diminish  or  increase  in  exact  proportion  to  the 
diminution  or  increase  of  the  mineral  substances  conveyed  to  it  in 
manure,^ " 

Before  I  proceed,  it  will  be  desirable  to  place  before  the  reader 
the  exact  antagonistic  positions  assumed  by  the  contending 
parties:  these  can  be  defined  in  the  three  words — MineraU  versus 
Ammonia. 

Liebig'^s  theory  will  best  be  explained  by  the  following  extract 
from  page  210  of  his  fourth  edition : — '*  It  is  quite  certain  that 
in  our  fields  the  amount  of  nitrogen  in  the  crops  is  not  at  all  in 
proportion  to  the  quantity  supplied  in  the  manure,  and  that  the 
soil  cannot  be  exhausted  by  the  exportation  of  products  containing 
nitrogen,  (unless  these  products  contain  at  the  same  time  a  large 
amount  of  mineral  ingredients,)  because  the  nitrogen  of  vegetation 
is  furnished  by  the  atmosphere^  and  not  by  the  soil.  Hence,  also, 
we  cannot  augment  the  fertility  of  our  fields,  or  their  powers  of 
production,  by  supplying  them  with  manures  rich  in  nitrogen,  or 
with  ammoniacal  salts  alone."  Then  follow  the  few  lines  dready 
quoted,  after  which — "  The  formation  of  the  constituents  of  the 
blood,  and  of  the  vegetable  substances  containing  nitrogen  existing 
in  cultivated  plants,  depends  upon  the  presence  of  certain  sub- 
stances contained  in  the  soil.  When  these  ingredients  are  absent, 
nitrogen  will  not  be  assimilated,  however  abundantly  it  may  be 
supplied.  The  ammonia  of  animal  excrements  exerts  a  favourable 
influence,  only  because  it  is  accompanied  by  other  substances 
necessary  for  its  conversion  into  the  constituents  of  blood.  When 
these  conditions  are  furnished  with  ammonia,  the  latter  becomes 
assimilated ;  but  when  the  ammonia  is  absent  from  the  manure, 
the  plants  extract  their  nitrogen  from  the  ammonia  of  the  air,  to 
which  it  is  again  restored  by  the  decay  and  putrefaction  of  dead 
animals  and  vegetable  remains." 
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Of  the  yast  importance  attached  to  this  theory  by  the  author  of 
it,  we  may  form  some  faint  idea ;  for  in  the  new  edition  of  his 
Letters,  he  tells  the  agriculturists  of  Britain  that  *^  sooner  or 
later  they  must  see  that  '  in  this  mineral  theory,"  in  its  develop- 
ment and  ultimate  perfection,  lies  the  whole  future  of  agricul- 
ture/' 

Thus  Professor  Liebig  throws  down  the  gauntlet  of  defiance, 
which,  at  this  very  point,  is  taken  up  by  Messrs  Lawes  and 
Gilbert;  but  in  order  to  do  justice  to  the  course  of  their  experi- 
jnents,  as  opposed  to  the  mineral  theory,  it  will  be  necessary  to 
quote  pretty  freely  from  the  article  on  agricultural  chemistry, — so 
much  so,  at  least,  as  to  convey  a  clear  idea  of  the  modus  operandi 
upon  which  their  inductions  are  founded.  Renouncing  as  inadequate 
the  quantitative  analysis  of  soils — (see  Royal  Agricultural  Jourtial, 
p.  3) — our  experimenters  attempted  to  produce  exhaustion  in  a  cer- 
tain quantity  of  land  by  a  complete  rotation  of  crops.  Thus  at  page  4 
they  say — "  On  carefully  considering  established  and  well-known 
facts,  it  appeared  to  us  that,  by  taking  soil  either  at  the  end  of  the 
rotation,  or  at  least  at  that  period  of  it  when,  in  the  ordinary  course 
of  farming,  farmyard  manure  would  be  added  before  any  further 
crop  would  be  grown,  we  should  have  the  soils  in  what  may  be 
termed  a  njormal^  or,  perhaps,  better  still,  a  practically  and  agri- 
culturally exhausted  state.  Now,  if  it  is  found  in  the  experience  of 
the  farmer,  that  land  of  any  given  quality  with  which  he  is  well 
acquainted,  will  not,  when  in  this  condition  o{ practical  eaJiaustion, 
ield  the  quantity  he  usually  obtains  from  it  of  any  particular  crop, 
ut  that  after  applying  farmyard  manure  it  will  do  so,  it  is  evident 
that  if  we  supply  to  different  plots  of  this  exhausted  land  the  con- 
stituents of  farmyard  manures,  both  individually  and  combined — 
and  if  by  the  side  of  those  plots  we  also  grow  the  crop  both  withr 
out  manure  of  any  kind,  and  with  farmyard  manure — we  shall 
have  obtained  in  the  comparative  results  a  far  more  satisfactory 
solution  as  to  what  constituents  were  in  this  ordinary  course  of 
agriculture  most  in  defect,  in  respect  to  the  production  of  the  par- 
ticular crop  experimented  upon,  tnan  any  analysis  of  the  soil  could 
iave  given  us. 

Here  then,  and  so  far,  I  think  that  every  impartial  reader  will 
^knowledge,  that  Messrs  Lawes  and  Gilbert  nave  made  a  fair 
**^?a9^  of  their  plan ;  and  now  I  proceed  to  cite  just  so  many 
^assagref  ^rom  their  article  as  may  suffice,  without  trespassing  too 
•*ir  -.1  jie  the  practical  reader  to  comprehend  the  precise  way 
•I  Milieu  che  needful  experiments  were  carried  out.  To  commence 
^«  page  5,  par.  4 — "  In  this  way  14  acres  have  been  devoted  to 
•he  continuous  growth  of  wheat  since  1 843 ;  8  acres  to  the  con- 
mnniK  /rowth  of  tumips  from  the  same  '^'^te,  and  5  to  6  acres  t^ 
"»^    -   ogumino»i«*  '•'**^  ^*'o««'  »ince  18^"'       besides  these,  we  hav^ 
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on  wheat,  upwards  of  90  on  turnips,  and  20  to  30  on  beans ;  and 
also  some  on  the  growth  of  clover,  and  some  in  relation  to  the 
chemical  circumstances  involved  in  an  actual  course  of  rotation, 
comprising  turnips,  barley,  clover  and  wheat,  grown  in  the  ordejp 
in  which  they  are  here  stated."" 

It  would  be  superfluous  to  introduce  here  any  remarks  on  the 
processes  now  pending,  which  are  alluded  to  (prospectively  as  to 
the  objects  in  view)  at  p.  6.  But  as  to  the  cereal  crops — that  of 
wheat  in  particular — much  remains  to  be  said;  because,  as  the 
writers  tell  us,  that  "  in  reference  to  the  production  of  wheat,  the 
mineral  theory  of  Liehig  is  more  prominently  at  fault  than  in  that 
of  any  other." 

The  inorganic  mineral  constituents  of  a  plant  are  found  in  the 
ashes  which  remain  when  any  individual  has  been  burnt ;  and  a 
plausible  theory  was  built  upon  such  results ;  for  it  was  a  self- 
evident  fact  that  whatever  remained  after  the  action  of  fire,  must 
have  previously  resided  in  the  organism  ;  but,  nevertheless,  the 
theory  involved  errors,  inasmuch  as  a  considerable  loss  by  subli- 
mation must  have  been  sustained,  independent  of  the  great  electro- 
chemical changes  which  attend  every  process  of  incineration. 
Chemists  appear  to  lose  sight  of  the  vital  principle ;  and  as  every 

Eroduct  of  organic  analysis  is  involved  in  the  destruction  of  a 
ody  that  had  once  been  endued  with  life,  but  remains  beyond  the 
reach  of  any  attempt  to  restore  its  form,  or  recombine  its  ingre- 
dients, they  ought  to  be  extremely  cautious  before  they  attempt 
to  establish  thereon  any  hypothesis.  A  case  much  to  the  point 
will  soon  be  brought  before  the  reader. 

Baron  Liebig  contended  that  the  presence  of  mineral  sub- 
stances in  the  land  was  required,  in  oraer  to  induce  the  due  fer- 
tilising agency  of  ammonia.  Mr  Lawes  admits  that  such 
mineral  ingredients  will  aid  in  developing  the  accumulation  of 
^''Vegetable  or  atmospheric  constituent,  when  applied  to  some 
crops  of  the  rotation  ;  and  it  is  thus  that  these  crops  become  sub- 
servient to  the  growth  of  the  cereal  grains.**^  The  presence  of 
azote  (nitrogen)  in  atmospheric  ammonia,  and  also  in  all  animal 
and  many  vegetable  manures,  cannot  be  doubted ;  but  is  it  not 
equally  certain  that  land  of  a  quality  fitting  the  production  of 
grain  is  always  an  unfailing  magazine  of  mineral  elements!  Be 
this  as  it  may,  let  us  now  apply  the  question  to  the  following 
plain  statements,  and  Table,  extracted  from  pp.  7  and  8  of  Lawes 
and  Gilbert'*s  article. 

*'  In  the  first  experimental  season,  the  field  of  14  acres  was 
divided  into  about  20  plots,  and  it  was  by  the  mineral  theory  that 
we  were  mainly  guided  in  the  selection  of  manures :  mineral 
matters  were  therefore  employed  in  the  majority  of  <  es.  -4m- 
moma,  on  the  other  hand,  bemg  then  considered  of  ic  import- 
ance, was  used  in  a  few  instances  only,  and  in  very  i 
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quantities.'*  The  results  of  the  first  season  (1844)  are  then  con- 
cisely given  in  the  annexed  Table — the  ground,  be  it  remem- 
bered, liaving  been  exhausted,  in  the  ordinary  acceptation  of  the 
word,  by  the  course  of  cropping  previously  describecL 


TABLE  I.— Haryest  1844.    Wheat. 


Description  of  the  Hanures. 


n 


Plots.  Unmannred,    .... 
,9     2.  14  tons  of  fannyard  manure,  . 
M     4.  The  ashes  of  14  tons  of  this  manure,  . 
8.  Minimum  produce  of  9   plots  ¥rith 
artificial  mineral  manures — viz. 
Superphosphate  of  lime,  350  lb.. 
Phosphate  of  potass,  .    864  lb., 
„  15.  Maximum  produce  of  9  plots  with 
artificial  manures : — 
Superphosphate  of  lime,  850  lb.. 
Phosphate  magnesia,        168  lb.. 
Phosphate  of  potass,        150  lb., 
Silicate  of  potass,  112  lb., . 

Mean  of  the  9  plots  with  artificial  mineral 
manures,      .  •  •  •  . 

Mean  of  3  plots  with  mineral  manures,  and 

65  lb.  each  of  sulphate  of  ammonia, 
Mean  of  2  plots  with  mineral  manures,  and 

150  and  800  lb.  of  rape  cake  respectiyely. 
Plot  18.  With  complex  mineral  manure,  65 
lb.  of  sulphate  of  ammonia,  and 
150  lb.  of  rape  cake, 


Dressed  Corn  per 

acre  in  bushels 

and  pecks. 


bosh. 
16 
22 
16 

10 


pecks. 
0 
0 
0 

1 


17        3i 


16  3} 

21  0 
18  1} 

22  3| 


Total  Com 

in  lb.  per 

acre. 


Straw  in  lb. 


lb. 
923 
1276 
888 

980 


lb. 

1120 
1476 
1104 

1160 


1096 

1240 

1009 

1155 

1275 

1423 

1098 

1201 

1868 

1768 

Messrs  Lawes'  &  Co.  observe  that  the  indications  of  the  fore- 
going Table  are  conclusiye ;  and  certainly,  so  far  as  the  failure  of 
the  ashes — that  is,  the  mineral  ingredients  of  14  tons  of  farmyard 
nanure — may  bear  upon  their  position,  these  gentlemen  have  tri- 
imphed.  ^^  If,''  say  they,  ''  the  exhaustion  had  been  connected 
v?ith  a  deficiency  of  mineral  constituents,  we  might  have  expected 
that  by  some  one  at  least  of  the  nine  mineral  conditions — supply- 
mg,  in  some  cases,  an  abundance  of  every  mineral  constituent 
>  lich  the  plant  could  require — this  deficiency  would  have  been 
»»de  up ;  but  it  was  not  so. 

3efore  I  notice  the  plausible  inductions  which  may  apparentl> 
/Jer  ^^emselves  from  a  comparison  of  the  above  several  resulti. 
t  wil    ^e  n^'^essary  to  call  the  reader ^s  marked  attention  to 
^ec^*^'    '*^K^     "ViiAh  <>ontains   certain   products  of   the  foU^'^ 
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TABLE  II. 


Total  Corn. 

Strmw. 

lb. 
1441 
1967 

lb. 
2712 
8916 

1431 

2684 

1732 

8599 

2131 

4053 

1980 

4266 

D«8criptfcm  of  ManurM. 


Plot  8.  No  manare,     . 

2.  14  tons  of  farmyard  manure/  . 


» 


Section  2. 

5  a.  No  manure, 

5  6.  Top-dressed  with  252  lb.  of  carbo- 
nate of  ammonia,  dissoWed  at 
three  times  during  the  Spring,   . 

Section  3. 

„  9.  Sulphate  ofammonia  168  lb. )  top-dressed 
Muriate  of  ammonia  168  lb.        at  once, 

„  1 0.  Sulphate  ofammonia  1 68  lb.  top-dressed 
Muriate  ofammonia  1681b.  j  at  4  times, 


Prewed  Ckmi 
peracra. 


baah.     pecks. 
23         0} 
82        O! 


22        2| 
26        Si 


83 
31 


Comparing  the  (quantities  of  corn  produced  in  the  years  1844  and 
1845,  as  recorded  in  the  foregoing  tables,  the  reader  must  remark 
the  excess  of  the  latter  season  in  every  particular  item.  Thus,  for 
instance,  while  the  plot  3,  unmanurecty  gave  only  16  bushels  in 

1844,  under  a  precisely  similar  condition  it  yielded  23  bushels— 
that  is  to  say,  more  than  7  bushels — in  advance  of  the  harvest  of 

1845.  ^^  In  like  manner  the  farmyard  manure  gave  32  bushels  in 
1845,  and  only  22  in  1844.''  So  say  the  writers — adding,  that  in 
a  former  article  they  had  shown  ^^  how  those  differences  can  be 
traced  to  variations  in  the  climatic  character  of  the  season.'*'*  It 
would  be  interesting  to  compare  the  meteorological  tables  of  the 
two  seasons.  I  hope,  and  believe,  that  in  the  articles,  Charao* 
TERisTics,  which  were  published  by  this  journal,  might  now  be 
traced  a  fair  compendium  of  the  weather  which  prevailed  during 
each  of  those  years — at  all  events,  in  and  around  Berkshire,  a 
county  not  remote  on  one  side  from  the  locality  of  Rothampsiead, 
Herts. 

So  far  as  memory  may  serve,  the  weather  of  1844  was  dry  and 
hot,  particularly  arid  in  April,  May,  and  June ;  whereas  that  of 
the  following  vear  had  undergone  a  complete  change:  it  was  moist, 
and  frequently  wet,  and,  at  the  harvest,  more  or  less  showery. 
Now,  if  it  be  true  that  rain-water  contains  much  carbonate  ofam^ 
moniay  we  find  a  clue  to  guide  our  inquiries,  and  one  which  pre- 
sents itself  opportunely,  inasmuch  as  Messrs  Lawes  and  Gilbert 
lay  great  stress  upon  the  fertilising  agency  of  ammoniacal  salts, 
as  opposed  to  the  inorganic  theory  of  Liebig. 

However,  before  offering  anv  further  remarks,  I  would  trespass 
once  more,  by  extracting  tne  wUowing  portions  of  Table  III : — 
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TABLE  111.— UAXfwt  ISAQ.—Seleeted  BeaulU. 


Defcription  and  QoaDtitln  of  Manures  per  acre. 


Plot 


n 


8.  No  manure,  •  .  ... 

2.  14  tons  of  farmyard  manure, 
10.6  No  Manure, 

lO.a  Sulphate  of  ammonia,  224  lb. 
B.a^  aA  of  3  loads  of  wheat  straw, 
5.a'  Ash  of      do.         do.        and  top- 
dressed  with  224  lb.  of  sulphate 
of  ammonia, 


DreMedeompor 

acre  in  buahela 

and  pecka. 


bush.    pedn. 
17         8f 


27 

17 
27 
19 

27 


21 

li 

04 


Total  com 

per  acre 

in  lb. 

Straw  ptr 
acre  in  lb. 

lb. 

lb. 

1207 

1618 

1826 

2455 

1216 

1455 

1850 

2244 

•  •  • 

1541 

•  •  • 

2809 

Now,  as  to  the  season  of  1846,  the  spring  was,  upon  the 
whole,  dry,  with  alternations  of  copious  rains.  The  summer 
became  hot  and  dry,  but  was  visited  by  tremendous  thunder- 
storms— one  particularly,  attended  with  hail,  which  destroyed 
thousands  of  window-glasses  in  and  about  London.  Harrest  was 
nearly  ready,  but  had  not  generally  commenced.  This  also  was 
the  second  year  of  the  potato  blight.  The  latter  summer  proved 
extremely  dry,  the  first  supply  of  rain  occurring  about  the  close 
of  September.  October,  on  the  contrary,  was  rainy  to  an  extent 
that  has  made  it  remarkable  for  the  great  depth  of  rain  which  fell 
during  its  course.  The  observant  reader,  especially  if  he  be  a  prac- 
tical agriculturist,  may,  from  the  foregoing;  data,  be  able  to  arrive 
at  something  like  a  correct  idea  of  the  position  of  the  two  parties. 
The  efficiency  of  the  several  ammoniacal  salts  appears  to  be  proved, 
at  least  locally ;  and  so  far  the  inorganic  theory  of  the  Uerman 
chemist  has  met  with  a  repulse.  But  there  are  other  points  of 
great  interest  which  will  suggest  themselves  to  the  mind  of  the 
philosophic  cultivator,  and  can,  I  think,  be  shown  too  important 
to  be  overlooked  by  him.  They  embrace  the  seasons  as  to  meteo- 
rolo^,  sotls^  and  subsoils,  in  all  their  varieties ;  and,  above  all, 
as  Imked  with  these,  the  play  of  ckemico-eleciricBi.  agencies,  re- 
sulting, as  an  inevitable  consequence,  from  the  decompositions  and 
wibinations  of  every  substance  that  can  be  regarded  as  a  fertiliser 
'  'thin  the  soil. 

Enough  has  been  advanced  to  recommend  the  study  of  the 
irticles  by  Messrs  Lawes  &  Gilbert,  printed  in  the  Royal  Agricul- 
tural Journal.  I  now,  therefore,  pass  to  the  consideration  of  the 
M  article,  at  page  133  of  the  journal,  with  which,  as  I  deem  it  to  be 
,f  -roi.y  great  importance,  I  must  take  great  liberties  in  the  way 
»i  jeter'^'^tial  extracts.  The  writer,  the  Rev.  G.  Smith,  vicar  of 
•'^  *  "^don,  Towces***^  '»•-  ^^'  'ly  alludes  to  the  papers  by  Mr 
►ud  obs«*'  •-»'      —         vunout  laying  too  much  stress  man 


•  w4        Iff U^ 


•»«i//«<*     v»Z/n. 


«*«ir- 
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take  it  as  far  as  it  goes  in  confirmation  of  my  scheme.  This  much 
is  certain^  that  the  atmosphere  contains  every  organic  constituent  of 
wheat^  in  the  forms  of  ammonia^  carbonic  add^  and  water.  The 
question  is  only  one  of  efficiency ^^"^  &c. 

Mr  Smith  explains  by  its  title  the  object  he  had  in  view  when 
he  wrote  the  article  which  was  accepted  by  the  publishing  com- 
mittee of  the  journal — Experiment  and  experience  in  the  growth 
of  wheat,  year  after  year,  on  the  same  acre  cf  land.  "  Last 
year,''  he  adds,  ^'  I  took  in  hand  a  measured  field  of  4  acres, 
in  order  to  carry  out  more  extensively  my  ea^periment  in  growing, 
wheat." 

It  is  Quite  evident  from  the  following  passage  that  Mr  Smith, 
in  the  first  instance,  had  studied  the  writings  of  the  celebrated 
Tull.  "  I  need  scarcely  say  that,  while  in  practice  I  differ  wholly 
from  Jethro  Tull  in  the  management  of  wheat,  the  leading  prin- 
ciples by  which  I  am  guided  are  his.  And  Jethro  Tull,  whose 
veracity  was  never  doubted,  asserts  boldly,  that  the  more  succes- 
sive crops  are  planted  at  wide  intervals,  and  often  hoed,  the  better 
the  ground  does  maintain  them.  The  last  crop  is  still  the  best 
without  dung,  or  changing  the  sort  of  plant."*' 

Mr  Smith  s  experience  he  thus  brieny  relates : — "  Seven  years 
ago  I  broke  up  a  few  acres  of  pasture,  having  breast-ploughed  the 
turf,  and  taken  it  off.  Setting  apart  a  portion  of  this  land  for 
my  purpose,  I  devoted  the  first  year  to  oats,  the  second  to  vetches, 
and  the  third  year  to  my  first  crop  of  wheat  on  the  plan  of  2  feci 
intervals^  and  double  digging.  I  have  now  the  fifth  crop  (of  wheat) 
on  the  same  acre  of  unmanured  land,  promising  at  least,  from  the 
half  portion  of  the  acre,  the  customary  yield  of  34  bushels.  The 
staple  of  this  land  was  about  5  or  6  inches,  with  a  subsoil  of 
yellow  clay,  generally  very  tenacious,  but  here  and  there  inclining 
to  marl  and  sand.  The  stratum  is  oolitic,  a  formation  of  great 
extent  running  across  the  country  from  Melcombe  Regis  nearly 
to  Whitby."  Again  :  "  Last  October,  1  took  in  hand  a  measured 
field  of  4  acres,  in  order  to  carry  out  more  extensively  my  expe- 
riment in  growing  wheat.  I  ploughed  the  short  stubble,  for  the 
field  had  just  been  in  wheat,  an  inch  deeper  than  the  used  staple; 
cleaned  and  levelled  it,  and  got  in  my  seed  in  channels  made  by 
the  presser,  covering  over  with  the  crusher."  A  sketch  follows, 
giving  a  view  of  the  growing  plant,  "  the  spaces  in  each  triple  row 
being  1  foot,  and  the  intervals  hehoeen  each  triple  row  3  feet. 
The  field  I  am  describing  is  a  gravelly  loam,  with  a  varied  sub- 
soil of  gravel,  clay,  and  marl.  It  has  been  hard  worked  for  nearly 
a  century,  at  least,  by  tenant  after  tenant;  has  never  known  a 
bare  fallow  in  the  memory  of  man ;  and  my  operations  followed 
immediately  after  a  heavy  crop  of  wheat,  sown  broadcast.  I 
applied  no  manure ;  and  having  dropped  single  grains  about  3 
inches  apart  into  the  pressed  cnannels,  I  sowed  Sot  little  more 
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than  a  peck  of  seed  to  the  acre.  During  winter,  and  up  to  April, 
the  plant  looked  so  thin,  and  so  very  rar  between,  as  almost  to* 
excite  ridicule.  The  wheat,  however,  began  then  to  mat  and  to 
tiller.  May  came ;  and  all  through  that  trying  month  it  kept  its 
oolour  without  a  tinge  of  yellow,  and  now  the  well-tilled  intervab 
have  told  upon  the  grain,  which  has  swollen  to  a  great  size.  The 
compact  ears  are  enormously  heavy  and  large.  The  reed-like 
straw  has  borne  up  against  the  storms,  and  at  this  moment  there 
stands  as  fine  a  crop  of  wheat  as  I  ever  beheld,  promising  from  the 
half  portion  of  every  acre  a  yield  of  from  36  to  40  bushels.^^ 

Mr  Smith  states,  at  page  137,  that,  for  the  better  success  of  his 
plan,  he  prefers  to  sow  wheat  as  early  as  possible  in  September,  in 
order  that  the  plant  may  tiller  fully  before  winter,  and  so  ripen 
evenly  at  harvest.  Before  the  end  of  that  month  the  thin  green 
lines  are  distinctly  visible,  and  then  he  at  once  sets  to  work  in  the 
intervals :  thus,  at  the  beginning  of  November,  when  the  triple 
rows  of  wheat  were  so  visible,  he  trenched  the  intervals  for  the^ 
succeeding  crop,  bringing  up  six  inches  of  the  subsoil  to  the  sur- 
face, and  casting  the  7  inches  of  staple  to  the  bottom. 

On  this  reversal  of  the  surfaces,  something  ought  to  be  said* 
Many  persons   have  found  that  a  subsoil  even  of  sandy  clay, 
of  a  mellow,   yellow    tint,    freely   pulverisable,   produceid  any- 
thing but  fertility.     In  Berkshire,  1  tried  a  plot  of  several  rods, 
on  a  meadow,  with  a  view  to  create  a  deep  staple,  turning  the 
turfs  into  the  bottom  of  each  2-feet-wide  trench.      The  disap- 
pointment was   such   that  it   became   needful,  before   the   next 
season,  to  change  the  earth,  by  re- trenching,  and  returning  the  top 
spit  to  the  bottom,  bringing  up  the  turfy  earth  and  a  spit  of  the 
former  surface-mould,  and  laying  the  middle  spit  over  the  subsoil. 
The  rich  mould,  being  thus  at  top,  produced  hue  vegetables,  and 
soon  after  the  whole  piece  was  planted  with  fruit-trees.     My  work 
was  done  deeply  at  the  first.     But  Mr  Smith  tells  us,  that  at  the 
commencement  of  his  labours,  in  trenching  the  intervals,  he  brings 
up  only  so  much  of  the  subsoil — say  four,  five,  or  six  inches, 
-^.cording  to  its  nature — as  can  be  penetrated  and  decomposed  by 
ne  atmosphere,  and  so  prepared  for  use  by  the  one  yearsfcdhw  ; — 
ncreasing  the  quantity  year  after  year,  till  the  staple  has  become 
wo  good  spits  deep.     W  ith  respect  to  the  advantage  derivable  from 
>ie  progressive  and  gradual  intermixture  of  the  upper  and  lower 
"  '1,  the  high  condition  of  Flemish  husbandry,  and  the  renovation 
Lincolnshire,   offer    demonstrative    evidences.      Jethro   Tull 
'>tless   carried   his  tillage  system    too   far,    in   neglecting  to 
c\.auit  his  lands  by  the  judicious  addition  of  manures ;  but  he 
^c4-oined  more  injury  from  the  obstinacy  of  his  labourers.     Yet 
-  «i  statement  which  we  find  under  t^  »  •     ''•'^     T^ull,  Jethro," 
•    -       '^**nny  CfW>vn/>v7«Vi      >l.  xxv.  r   ^^       *•       »^>v  ao  his  systeix' 
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quality ;  whereas  (if  we  attach  credit  to  hia  own  report)  it  must 
appear  that  the  reverse  was  the  fact.  *^  I  am  sorry/'  he  says, 
^  that  this  farm  whereon,  anly^  I  have  practised  horse-hoeing, 
being  situate  upon  a  hill,  that  consists  of  chalk  on  one  side,  and 
heath-ground  on  the  other,  has  usually  been  noted  for  the  poorest 
and  shallowest  soil  in  the  neighbourhood.  My  field,  whereon  is 
now  the  ISth  crop  of  wheat,  is  likely  to  be  very  good,  the  crop 
before  it  having  been  the  best  that  ever  grew  on  it." — (See  Smith  a 
article,  p.  134.) 

The  question  of  tnanure  involves  more  important  principles 
than  many  able  cultivators  imagine.     Manure  is  considered  the 
food  of  plants ;  but  in  reality,  so  infinitely  divided  are  the  roots, 
60  minute  the  subdivisions  of  their  hairlike  rootlets,  that  not  one 
solid  particle,  however  fine  it  may  be,  can  by  any  possibility  enter 
into  the  organism  ;  and  even  the  colouring  matter  of  infusion  is 
equally  refused.     Organic  decomposable  substances — for  such  con- 
stitute the  basis  of  farmyard  and  fold  manure-heaps — must  be 
reduced  to  mere  water,  or  water  combined  with  invisible  gaseous 
matter,  before  they  can  be  absorbed.     Setting  aside,  therefore,  for 
the  present,  the  theory  of  absorption  of  gases  by  the  organs  of  the 
leaders,    {stomatOf)   and  admitting    the  importance  of  amnumia 
assigned  to  it  by  Mr  Lawes  and  Mr  Smitn,  I  suggest  that,  as 
putrescent  manures  must  be  removed,  if  it  were  only  to  get  rid  of 
a  nuisance,  it  would  always  be  wise  to  place  them  at  the  bottom 
of  deep  trenches  in  as  recent  and  unfermented  a  condition  as  possi- 
ble, thus  obviating  the  loss  occasioned  by  the  expulsion  of  carbonic 
acid,  ammonia,  and  hydro-carbonous  gases.     Deposited  in  a  6-inch 
layer,  2  feet  at  the  least  below  the  strata  of  well-comminuted 
arable  earth,  how  secure  would  be  all  the  exhalations,  and  how  rich 
and  durable  the  result  of  humus  matter  below,  thus  prepared  to  be 
brought  up  and  incorporated  with  the  staple  by  future  operations  ! 
Here,  deferring  farther  remarks  on  the  theory  and  practice  of 
others,  I  close  this  article  by  recurring  to  two  or  three  paragraphs 
of  Mr  Smith's  article,  that  appear  worthy  of  reflection. 

(Page  136.)  ^^  Under  ordinary  circumstances,  gaseous  nitrogen 
has  shown  but  little  tendency  to  combine  with  other  bodies ;  but,  on 
trial,  nitrogen  mixed  with  excess  of  hydrogen^  and  burned  at  a  jet, 
produced  waier  and  nitric  acid.  On  another  trial,  pure  nitrogen, 
passed  over  a  mixture  of  charcoal  powder  and  carbonate  of  potass, 

f ^reduced  potassium  in  quantity.  Future  trials  may  produce 
urther  discoveries.  The  late  Dr  Fownes,  in  a  prize  essay  on  the 
food  of  plants,  {Jour,  of  Royal  Agr.  8oc.y  vol.  iv.)  said,  *  The 
chemical  energies  at  work  in  a  living  plant  are,  to  say  the  least, 
equal  in  power  to  those  which  we  have  under  control  in  the  labora- 
tory ;'  and  certainly,  I  may  add.  where  the  state  of  the  soil  affords 
an  easy  access  to  the  roots  of  the  plant,  the  supposition  is  not 
groundless  that  the  free  nitrogen  of  the  air  may  take  its  part  in 
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bringing  the  grain  of  wheat  to  perfection."  Then  with  regard  i^ 
the  inorganic  food,  (that  is  to  say,  the  mineral  alkalies,  potass  and 
soda,  the  phosphates,  the  silicates  of  lime,  alumina,  and  potassa, 
all  easily  supplied  if  found  to  be  deficient,)  Mr  Smith  says,  **  By 
a  gradual  exposure  of  the  subsoil  in  the  intervals,  I  provide  a  con- 
stant supply.  I  have  little  to  contend  with  here,  the  question 
being  not  so  much  a  question  of  sufficiency  as  of  expense.  For, 
hear  Mr  Way  upon  this  point:  *  Allowing,'  he  says,  *a  certain 
and  considerable  yearly  diminution  of  the  mineral  elements  of 
fertility  in  the  land,  we  have  yet,  so  to  speak,  an  almost  infinite 
supply  in  the  soil  itself,  provided  we  knew  how  we  might  econo^ 
mically  avail  ourselves  of  it.' " 

In  conclusion,  as  space  will  not  permit  me  now  to  touch  on  the 
two  other  articles  alluded  to,  Mr  Smith  has  clearly  shown  that  he 
knows,  and  instructs,  others,  how  to  act  efficiently.  He  has  very 
recently  published  a  statement  in  the  Mark  Lane  Express^  much 
more  comprehensive  of  his  practical  system  ;  and  though  I  cannot 
go  quite  with  him  in  rejecting  manures,  yet,  as  a  practised  gardener* 
and  being  fully  aware  of  the  vast  advantages  ootained  in  the  bedt 
markets  and  other  gardens  by  deep  thorough  tillage  and  rotations, 
I  can  duly  appreciate  the  motive  of  any  quibbling  attacks  that 
impugn  the  truth  and  validity  of  Mr  Smith's  theory  and  estimates* 
There  are  writers  who  oppose,  for  the  sake  of  opposition,  but  who 
are,  dejactoy  ignorant  of  principles  or  practice,  oe  it  the  object  of 
every  true  farmer  to  try  for  himself,  mlly  and  to  the  utmost. 


PIASS  PRICES  of  the  different  COUNTIES  of  SCOTLAND,  for  Crop  m 
ftar  1851,  trg  the  Imperial  Xeanre. 


ABERDEEN. 


18/1 A 


OuMMtl.pVllOltl. 


CAltHNEBfi. 


CLACKMANNAN. 


DCHBABtON. 


EDINBUBOH. 


ELOIN  AKD  UORAT. 


Wbaat.  WhlM 


Bn      - 
Oiu,  Potato 


"ii 


ta/9 

4  MS 


INTERN  EBS. 
WbeM,  niUuiiit  foMir      9^1 


r 
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FIARS  PRICES— Continued. 


KINCARDINE. 

Wheat,  wlthont  fodder 

with  fodder 

Bariey,  without  fodder 

with  fodder 

Bere,  without  fodder 

——  with  fodder    - 

Oats,  Potato,  without  fod.  18/1 

with  fodder  -    25/7| 

Ck>innioo,  without  fod.  17/2| 

with  fod.    24/81 


Imp.  or. 
37/4 
46/2} 
2^104 

29/41 
21/lU 


without  fodder  -    26/11 

with  fodder  •    d3/ll 

Beans,  without  fodder  • 

with  fodder 

Oatmeal,  per  140  lb.  -    lS/5 


KINROSS. 

Wheat  -       -       -  S4/1 

Barley,  First         -        -  23/7 

Second      -        -  21/1 

Bere,  First    -        .        - 

Second 

Oats,  First    -        -        -  18/6 

Second  -        -  16/11 

Black,  First         -  16/11 

Second      -  16/2 

Pease    «...  25/9 
Beans           ... 

Oatmeal,  per  280  lb.      •  27/6 


KIRKCUDBRIGHT. 

Wheat  ...    38/4 

Barley  -       -        .    24/2 

Oats,  Potato  .        .18/6 

Common      -        .15/8 

Oatmeal,  per  140  lb.      •    13/4 


LANARK. 


Wheat,  First 
•  Second 

Thtfd 

Barley,  First 
Second 


Third 

Bere,  First 

Second 

Oats,  First    - 
■  Second 

Third 

Pease,  First  - 

Second 

Beans,  First 

Second 

Halt     • 
Oatmeal,  First.per 
Second 


38/OJ 

32/11 

30/ 

23/7* 

21/44 

18A 

20/4t 

17/4 

18/2i 

15/iOi 

ll/7t 


32/51 

46/ 
401b.  14/7i 
-    1^ 


LINLITHGOW. 


Wheat  • 
Barley  • 
Oato      • 


36/11 
2^11 
18/11 


LINLITHGOW  (Continued.) 

Imp.  qr. 

-  30/5 

-  45A1 

-  12A 

-  15/0 


Pease  and  Beans    - 
Malt      - 

Oatmeal,  per  112  lb. 
1401b. 


NAIRN. 

Wheat  -       -       -       -  39/0 

Barley,  without  fodder  23/G 

wiOi  fodder         -  28/8 

Oats,  without  fodder      •  19/ 

with  fodder           -  25/6 

Oatmeal,  per  112  lb.      •  11/^ 

ORKNEY. 

Bere,  per  360  lb.            •  14/7 
Malt,  per  140  lb. ,  with  duty  15/8 

per  140  lb.,  without 

duty         -        -  7/8 

Oatmeal,  per  140  lb.      -  10/9 

PEEBLES. 


Wheat,  First 

Second 

Third 

Bariey,  First 

Second 

Third 

Oats,  First    - 

Second. 

Third   - 

Pease  and  Beans,  First 

Second 

Third 

Oatmeal,  per  140  lb.  Fint 


38/ 

86/7 

35/ 

24/9 

22/11 

21/4* 

18/2 

17/01 

15/9* 

31/7 

29/3 

26/Si 

Second  13/5) 
Third  12/11 


PERTH. 

Wheat,  First 

Second 

Barley,  First 

Second 

Oats,  First    • 

Second 

Rye 

Pease  and  Beans 

Oatmeal,  per  140  lb 


•  39/3 

-  33/11 

•  24/5 
.  21/4 
.  18/7 

-  16/6 

-  25/8f 

-  27/7 

-  13/7* 


RENFREW. 

Wheat,  First         -       -    36^1* 

Second 

Barley,  First         •       •    23/3) 

Second 

Bere,  Fint    -       -        -    22/5) 

Second 

Oats,  First    -        -        -    18/7* 

Second 

Beans,  F\nt  •        •    31/5 

Second 

Pease,  First 

Second 

Oatmeal,  per  140  lb.  First    14/4| 

Second 


ROSS  AND  CROMARTY. 


Wheat,  First 
■  Seoood 


Barley 
Bere 

• 

■•T 

Oats,  First    - 

•              * 

'    19/101 

Second 

< 

.    18/81 

Pease    - 

. 

■    »/ 

Beans    • 

- 

'  a/ 

Malt      . 

. 

.    48/6 

Oatmeal,  per  1401b. 

•    XV4 

ROXBURGH. 

Wheat  -  .  87/9*1 

Barley  -  -  -  23/2^% 

Oats      -  -  -  IS/Sj^ 

Rye       -  -  -  28^ 

Pea»    -  .  -  18/»A 

Beans    -  -  -  20/Bt\i 

Oatmeal,  per  140  lb.  i;^*  f 

SELKIRK. 

Wheat  ...  9S/4 

Barley  ...  ta/i 

Oats,  Potato  •       .  18/ 

Common      -       -  17/J 

Pease    •       .       .       .  K/B 

Oatmeal,  per  280  lb.      .  27/1 

STIRLING. 

Wheat       .       .       -   3V 

Barley,  Kerse     -       .    fS/6j*i 

Dryfleld.       •   2^10* 

Oats,  Kerse,      -       -    18/lOf 

Dryfleld    -       .  18/1^ 

Muirland  •        .  1S/5t^ 

Beans        ...  20/8 

Malt  ....  44/lOf 

Oatmeal,  per  140  lb.  •  1^ 

SUTHERLAND. 

Wheat  -       .       -  37/U 

Barley  -       -       -  26/8 

Bere      -       -       -       .  24/ 

Oats      -       -       -       .  18/5 
Pease    .... 
Beans    .... 

Oatmeal,  per  140  lb.      •  Ifi/ 


WIGTOWN. 

Wheat  • 

Barley  « 
Bere  - 
Oats,  Pototo 

Common 

Rye 

Pease    • 

Beans    • 

Malt      . 

Oatmeal,  per  280  lb. 


8V8 
lfii/8 

1^ 
27/4 


We  may  inform  our  English  readers,  that  Fiars  Prices  are  the  ayerage  prices  of 
grain,  as  ascertained  every  year,  by  the  verdict  of  Juries,  in  every  County  of  Seot- 
land.  The  Juries  are  summoned  in  spring,  and  ascertain,  from  the  evidence  produced 
to  them,  the  average  prices  of  the  preceding  crop.  By  these  prices,  rents  payable  in 
grain,  and  similar  contracts,  are  generally  determined  ;  but  the  main  object  ia  to 
convert  into  money  the  stipends  (for  the  most  part  fixed  at  a  certain  quantity  of 
grain)  of  the  Scottish  Clergy. 


PBICES  OF  QBAIS. 


PRICE  OP  THE  DIFFERENT  KINDS  OP  GRAIN, 


IT.ilS    7 


U   S3 

JlS 

K    fi|33 


5:p':^-|pfssj,°a,.;'Ki. 


TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN, 

*i*fudrj(  ISta.  Oc  Du'i/ jaiMbIt  an  FOREIGH  COHJI  imporUdlili.iimiitarltr.aiidiiaPhur 


!il||l!f!'|! 


fflfl 


11 11 1 M  t  it  II 


;  n'. '.'.'.'.  m  u 


imao  G 
I  tin  i 

I    1    19    It 


FOREIGN  MAEKETS — THE  EETENDE,  ETC. 


FOREIGN  MARKETa— Peb  iMPEWii.  QniRTEH,  r 


t-3$  S3S  9-sa  o.a  t 
I -38   0  211  0-30  u;s3   e 

1-38    Dsr     0-33     0',U    «.) 


THE  REVENUE.— Fbou  £th  Afoil  ISfil  to  Stb  Atril  1853. 


P<Mt-OKCS  . 

Ubcellum 
TDUlIncom 


27I.OO0       * 

io,«e8.iis  io,M5,SBa  at 


18,868,786  tS,SlS.D7 


PRICES  OF  BUTCHEH-MFAT.— PkhStons 


iC:: 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL— Peb  Stohe  of  U  Foithiw. 
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By  R.  S.  Burn,  M.E.,  M.S.A.,  Author  of"  Practical  Ventilation," 
"  Hints  on  Sanitary  Constrnction,"  &c. 

{Continued  from  p.  342.) 

We  have  yet  lo  point  out  some  further  requisites  in  the  arrange- 
ment  of  a  well-devised  structure,  more   especially  desiring  our 
remarks  to  be  taken  in  connection  with  houses  for  the  labouring 
classes.     Our  opinions  as  to  the  desirableness  of  attending  to  this 
class  of  domestic  structures,  so  as  to  provide  for  them  all  arrange- 
ments calculated  to  promote  health  and  decency,  have  been  pre- 
viously stated,  so  that  it  is  deemed  unnecessary  any  further  to 
dilate  on  this  important  point ;  we  shall  therefore  at  once  proceed 
to  the  matter  in  hand.     And  first  as  to  the  living-room  apart- 
ment.    As  we  have  already  stated,  the  supply  of  light  should  by 
no  means  be  stinted :  and  with  regard  to  the  principal  entrance, 
by  which  admission  is  gained  to  the  living-room,  it  ought  to  be 
held  as  imperatively  necessary  that  it  should  open  to  a  porch  or 
passage,  the  entrance  to  the  room  being  by  an  interior  door.    The 
plan  (too  largely  adopted)  of  entering  at  once  from  the  exterior  to 
the  living-room,  is  inducive  of  a  vast  amount  of  personal  discom- 
fort and  domestic  inconvenience.     Domestic  privacy  is  what  every 
well-regulated  mind  wishes  to  secure,  and  this  cannot  be  attained 
in  anything  like  the  degree  to  which  every  man  is  entitled,  where 
the  arrangement  we  have  now  indicated  is  not  carried  out.     This 
point  may  be  by  some  considered  as  one  of  those  "  small  things  '^ 
not  worth  attending  to,  nevertheless  it  is  one  which  no  little  expe- 
rience in  domestic  arrangement  has  shown  us  tends  very  mate- 
rially to  our  domestic  comfort  and  economy;  we  have  therefore 
thought  it  right  to  notice  it.   Ample  corroboration  as  to  the  value 
of  our  recommendation  can  easily  be  obtained  from  numerous  occu- 
pants of  labourers'  dwellings.     If  the  sleeping  apartments  are  on 
the  ground-floor  with  the  living-room,  access  should  be  gained  to 
them  without  passing  through  it.     If  the  bedrooms  are  on  the 
second  floor,   a  separate    staircase  should    be    made,   to    avoid 
the  necessity  of  having  to  pass  through  the  public  room.     This 
isolation  of  the  bedrooms  is  a  very  important  point,  and  has  been 
properly  urged  by  nearly  all  writers  on  the  subject.     The  kitchen 
should  have,  if  possible,  a  small  scullery  attached,  in  which  wash- 
ing of  linen,  &c.,  can  be  csrrried  on.     The  cultivation  of  habits  of 
cleanliness  and  order  should  invariably  be  encouraged  among  the 
working  classes,  and  the  structural  arrangements  should  be  such 
as  to  have  this  tendency :  where  the  contrary  rule  is  adopted,  and 
it  is  expected  "  that  the  habit  will  precede  the  convenience,'"*  dis- 
appointment will  inevitably  be  the  result.     The  scullery  should 
be  supplied  with  a  good-sized  slop-stone,  made  of  freestone  or 
polished  slate,  or  white  Hopton-wood  stone ;    the  hollow  part 
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should  be  cut  very  shallow — not  more  than  inch  and  quarter  or 
half — and  rounded  off  so  as  to  leave  no  corners  for  dirt  to  lod^ 
in.  As  a  rule,  we  should  recommend  slop-stones  to  be  used  m 
preference  to  ^^  sinks ;  ^^  these  being  generally  too  deep  and  small, 
and  serving  to  hold  dirt,  besides  being  almost  totally  useless  for 
washing  large  pots,  plates,  dishes,  &;c.,  in.  The  recollection  of 
the  filthy  condition  ot  some  of  these  receptacles  we  have  seen  in 
rather  better-class  houses  in  Edinburgh  and  Glasgow,  would  at 
once  induce  us  to  recommend  slop-stones  in  their  place.  We  feel 
quite  confident  that  such  a  filthy  condition  of  affairs  would  not, 
could  not,  have  been  tolerated  in  a  flat,  open,  and  exposed  slop- 
stone.  The  very  depth  and  narrowness  of  the  ^*  sinks  "  induces 
a  great  amount  of  carelessness  as  to  their  condition  of  cleanliness. 
The  slop-stone  should  be  so  inclined  that  the  water  will  naturally 
descend  to  one  corner,  at  which  the  ^*  trapped ''  entrance  to  the 
pipe  leading  to  the  drain  should  be  placed.  A  liberal  supply  of 
water  should  be  easily  attainable  at  one  end  of  the  slop-stone ; 
care  should  be  taken  to  have  the  stopcock  at  such  a  height  as  to 
fdlow  tubs,  &c.,  to  be  easily  placed  beneath  to  be  filled — ^want  of 
attention  to  this  little  point  having  created  much  inconvenienoe. 
Where  the  size  of  the  scullery  will  allow  of  it,  a  small  copper  or 
boiler  should  be  placed  in  one  corner,  by  which  a  supply  of  hot 
water  may  be  easily  obtained  for  washing,  &;c.  This  is  an  important 
matter,  and  should,  if  possible,  be  attained.  The  furnace  should 
have  an  independent  flue.  An  ash-pit  should  be  provided  in  the 
yard,  or  back  of  building  next  to  the  water-closet,  provided  with  a 
door  through  which  the  ashes  can  be  passed.  The  ash-pit  should 
in  all  cases  be  covered  over,  and  the  door  made  to  fit  tigntly,  so  as 
to  prevent  the  escape  of  e£9uvia  from  any  decomposing  substances 

E laced  in  it.     No  liquid  should  be  passed  into  the  ash-pit,  it  all 
eing  made  to  pass  to  the  cesspool  from  the  slop-stone,  or  soil-pan 
of  the  water-closet. 

Another  point  to  be  attended  to  is,  that  each  house  shall  have 
a  separate  privy  or  water-closet,  free  from  the  control  of  neigh- 
bours, and  as  isolated  as  possible,  so  as  not  to  be  overlooked  by 
the  windows  of  the  kitchen,  scullery,  or  living-room.  These  con- 
veniences are  imperatively  necessary  in,  or  to  every  house,  no 
matter  whether  high  rented  or  low  rented,  in  which  comfort  and 
health  are  desiderated.  The  total  want  of  them  involves  a  condi- 
tion of  matters  so  completely  opposed  to  morality  and  good  social 
arrangements,  that  it  is  scarcely  possible  to  conceive  of  a  people  so 
utterly  lost  to  a  sense  of  that  wnich  is  so  conducive  not  only  to 
health  and  comfort,  but  to  decency,  as  to  make  no  provision  of  this 
nature  within  or  near  the  precincts  of  their  dwellings  ;  and  yet  it 
is  a  melancholy  truth — and  "  pity  'tis  'tis  true  " — that  numerous 
houses,  in  many  of  the  towns  and  villages  of  Grreat  Britain,  afford 
a  parallel  to  this  sad  social  condition,  in  London  there  are  many 
houses  utterly  without  them  ;  the  same  may  be  said  of  Edinburgh,^ 
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f»f  Olasgow^  and  of  Mimchester,  not  to  enummt^  fiiirtber  from  a 
list  that  would  be  wearisome  fi;i>tn  its  length* 

Houses  should  not  be  allowed  to  be  tenanted  withont  theie 
conveniences.  He  who  can  look  for  hoheety  from  the  tenants  of 
such  barbarous  structures,  must  have  his  mental  faculties  maeh 
obtusedy  and  is  in  every  way  worthy  to  have,  through  the  medintt 
of  a  pecuniary  loss,  the  proper  results  of  cause  and  eflfoet  made 
fully  known  to  him.  Happy  he  who,  receiving  the  lesson  thus, 
can  profit  by  it.  It  is  a  keen  satire  upon  a  man's  humanity,  ths 
grave  discussion  as  to  whether  the  rent  of  a  house  will  allow-HW 
the  phrase  sees — these  appliances  to  be  attached  which  tend  to 
promote  alike  health,  cleanliness,  and  decency ;-— just  as  if  it  was 
a  matter  of  common  belief  amongst  a  certain  class,  that  those  alone 
who  could  pay  for  it  had  the  right  to  be  assistea  by  proper  eon^ 
trivances  in  making  domestic  life  as  consistent  with  moralittr  snd 
comfort  as  possible.  To  such,  the  following  beautifal  sennmeiit 
of  Bentham  may  be  suggestive :  ^*  Between  physical  and  moral 
delicacy  a  connection  has  been  observed,  which,  thoi^h  founded 
by  the  imagination,  is  far  from  being  imaginary.  Howard  and 
others  have  remarked  it.  It  is  an  antidote  against  sloth,  and 
keeps  alive  the  idea  of  decent  restraint,  and  the  habit  of  circunH 
spection.  Moral  purity  and  physical  are  spoken  of  in  the  sama 
language :  scarce  can  you  inculcate  or  command  the  one,  but 
some  snare  of  approbation  reflects  itself  upon  the  other.  In  n ' 
in  which  the  least  grain  of  Christianity  has  been  planted, 
association  can  scarce  fail  of  having  tdcen  root ;  scarce  a  page  of 
Scripture  but  recalls  it.^  Where  access  can  be  had  to  the  water- 
closet  in  back-yardf  without  having  to  pass  through  the  livings 
room  or  kitchen,  another  approach  to  perfect  structural  mtoif^ 
ment  is  effected.  Where  the  size  of  the  house  will  admit  of  it,^ 
this  should  be  carried  out ;  it  is  a  point  frequently  lost  sight  of| 
but  one  the  benefit  of  which  is  apparent  upon  ita  mere  eonsider»» 
tion.  In  the  house  we  give  in  Plate  I.,  and  of  which  Bg«  100  is 
the  ground-plan,  this  arrangement  has  been  adopted. 

There  is  one  point  in  the  arrangement  of  cottages  for  ili# 
working-classes  which  ought  to  be  especiidly  attended  to— 4hat  is^ 
having  as  many  separate  bedrooms  as  possible  in  proportion  to 
the  intended  or  expected  inhabitants.  There  is  something  espe« 
cially  revolting  to  a  well-constituted  mind  in  the  ver^  idea  of  a 
promiscuous  sleeping  apartment ;  and  yet  how  often  is  such  an 
arrangement  carried  out.  It  is  Quite  unnecessary  for  ns  to  cil0 
evidence  in  proof  of  this ;  we  could  easily  show  how  disgracefully 
prevalent  the  system  is,  and  of  how  much  and  fearfiil  an  amount 
of  depravity  it  is  inducive.  We  shall  merely  note  that  ons 
eminent  authority  states,  that  parties  who  were  subjected  to  all 
its  inconveniences  and  temptations,  a^an  and  again  represented  to 
him  that  all  sense  of  decency  had  to  oe  overcome,  more  especially 
in  cases  of  diseasoi  or  else  they  had  to  submit  to  great  pnvatielif 
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fsuffering,  and  increased  sickness.  Those  who  know  human  nature 
at  all,  know  well  which  alternative  would  be  adopted.  The  system 
of  overcrowding  in  one  apartment  is  also  inducive,  as  may  be 
expected,  of  much  physical  disease,  as  well  as  of  immorality.  The 
sequence  of  results  has  thus  been  well  stated :  ^'  Overcrowding  is 
a  cause  of  extreme  demoralisation  and  recklessness;  and  reckless* 
ness,  again,  is  a  cause  of  disease."  The  reader  will  find  one  or 
two  notes  on  this  subject  in  page  13,  No.  xxxiii.  of  this  Journal, 
at  the  commencement  of  our  present  article.  Not  only,  however, 
should  the  bedrooms  be  separate,  so  as  to  insure  to  each  class  of 
the  family  a  distinct  apartment,  but  it  is  also  necessary  that  each 
should  be  completely  isolated  from  its  neighbour — that  is,  one 
bedroom  should  not  be  entered  through  another.  This  may  be 
considered  unnecessary,  or  difficult  to  be  attained;  doubtless 
many  view  it  in  this  light,  as  even  in  some  first-rate  mansions  it 
is  not  desiderated ;  nevertheless  it  is  what  we  consider  necessary 
to  be  adopted  in  a  well-arranged  dwelling. 

With  respect  to  conveniences — as  cupboards,  &c.,  for  storing 
the  multifarious  utensils,  &c.,  usually  required  in  a  house — it  may 
be  taken  as  a  rule,  that  the  more  there  are  of  these  the  better. 
We  never  yet  knew  of  a  house  that  the  housewife  considered  she 
had  too  many ;  the  reverse  is  the  rule.  Internal  cupboards — that 
is,  placed  neither  against  an  external  wall,  nor  within  too  close  a 
propinquity  to  the  fireplace — are  exceedingly  useful  for  keeping 
preserves,  &;c.,  and  such  like  matters  in,  as  they  are  neither  too 
damp  to  mould,  or  too  hot  to  dry  them  up.  With  regard  to 
storage  places  for  meat,  and  quickly  perishable  articles,  it  is 
essentially  necessary  that  these  should  be  cool.  We  are  decidedly 
in  favour  of  having  an  underground  apartment  or  cellar,  however 
small,  for  this  purpose.  The  original  cost  is  comparatively 
trifling,  and  the  advantages  derived  from  it  very  great.  In  the 
district  in  which  we  now  write,  it  is  calculated  that  a  large  saving 
is  effected  in  domestic  arrangements  during  the  summer  months 
by  having  underground  cellars.  So  highly  are  they  appreciated, 
and  their  value  understood,  tliat  a  cellar  to  a  house  is  a  sine  qua 
mm.  All  kinds  of  eatables  are  much  better  kept  in  a  separate 
apartment.  The  cellar  should  be  provided  with  a  stone  slab  of 
considerable  dimensions,  raised  from  the  floor,  on  which  to  place 
meat,  milk,  &;c.  If  a  cellar  or  underground  pantry  is  considered 
too  expensive,  a  small  safe  should  be  made  in  a  recess  in  the  wall 
of  the  kitchen ;  this  may  project  outwards  from  the  wall,  which 
may  tend  to  keep  the  interior  cooler. 

Where  cottages  are  erected  in  rows,  it  is  necessary  that  each 
house  should  be  quite  distinct  from  its  neighbour — such  as  having 
distinct  back-yards,  &c.  This,  by  good  authorities,  is  considered 
an  essential  point,  and  our  experience  is  in  favour  of  its  being 
adopted.  We  are  no  advocates  of  any  place  attached  to  a  set  of 
bouses  being  common  to  all,  unless  under  proper  and  well-regu- 
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lated  authority.  Those  at  all  acquainted  with  the  subject  are 
aware  that  it  is  frequently  a  cause  of  much  contention,  with  con- 
sequent bad  moral  effect.  A  certain  degree  of  exclusiveness  in 
domestic  life  seems  necessary,  and  it  should  be  met  by  proper 
arrangements.  We  hare  thus  drawn  out  a  variety  of  hints,  the 
majority  of  which,  if  acted  upon,  will  tend  to  give  some  degree  of 
satisfaction  in  structural  arrangements.  We  shall  now  proceed  to 
lay  before  our  readers  plans,  &;c.,  of  structures  adapted  for  the 
various  classes  in  agricultural  districts. 

On  fig.  85  we  give  the  ground-plan  of  a  row  of  four  cottages, 
drawn  to  a  scale  of  1-1 6th  of  an  inch  to  the  foot,  comprising  a 
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livinff-rooin  or  parlour  6,  12 
feet  by  12  feet,  lighted  by 
a  three-light  window ;  a 
kitchen  ^,12  feet  6  inches 
long  by  11  feet  mean  width, 
lighted  by  a  two-light  win- 
dow;  scullery  J,  9  feet  6 
inches  by  6  feet  6  inches 
mean  width,  fitted  with  a 
slop-stone  or  sink  e,  and 
lighted  by  a  small  one-light 
window.  The  entrance-lobby 
a  is  5  feet  6  inches  wide — the 
stairs,  s  «,  being  2  feet  6  inches 
wide.    On  the  sides  of  the  fire-. 

Elace  0,  in  the  kitchen,  cup- 
oards,  n  «,  are  fitted  up,  (see 
Specification,  p.  434.)  The  en- 
trance to  the  back-yard  is  at  ^, 
through  the  scullery.  The 
yard  y  is  17  feet  9  inches 
by  12  feet ;  and  contains 
ash-pit  w»,  and  water-closet  A, 
3  feet  6  by  3  feet  6  inches. 
Entrance  is  gained  from  the 
yard  to  the  garden  at  the  back 
of  the  house  through  the  doors 
at  8, 

In  fig.  86  we  give  the  chamber 
plan,  drawn  to  same  scale  as 
ground-plan,  comprising  front 
bedroom  6,  lighted  by  two  two- 
light  windows— dimensions  12 
feet  square ;  a  back  bed-room  6, 


Fig.  87. 
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lighted  by  a  two-light  window — dimensions  12  feet  6  incfaei  by 
11  feet  €  inchea  ;  children's  bedroom  a,  8  feet  6  inchw  by  6  feet, 
lighted  by  a  one-light  window.  In  fig.  87  we  give  the  cellar 
plan,  (half,)  drawn  to  same  scale  as  chamber  plui.  The  stairs  h, 
2   feet  6   inches   wide,  are   entered   from   beneath  the   stair  in 


the  entrance-lobby  on  the  gronnd-fioor.  The  store-room  a,  17  feet 
7  by  12  feet,  is  lighted  by  a  small  saeh-window  at  c;  d  being  the 
area,  covered  with  an  iron  grating  at  level  of  ground,  beneath  the 
window  in  front.  The  double  line  at  «  shows  the  amount  of 
batter. 


433       AORICULTUBAL  ABCHITECTUBE  AND   ENQINBEBINQ. 

Iq  fig.  88  we  give  the  front  elevation,  drawn  to  same  scale  ag 
ground-plaa.     From  the  minuteneu  of  the  scale,  we  have  omitted 


the  window  dressings,  &c.,  but  have  supplied  them  in  separate 
detail  drawings,  as  in  fig.  89,  which  is  an  elevation"  of  front 
entrance-door,  with  stone  dressings  complete,  drawn  to  a  scale  of 


F^^^^ 
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I'4tb  of  an  inch  to  a  foot.  la  fig.  90,  an  elevation  of  the  front 
sitting-room  window,  with  dreasinge  and  fittings  complete ;  scale 
as  above.  In  fig.  91,  an  elevation  of  two-light  window  to  front 
bedroom  and  to  landing  over  lobby,  drawn  to  same  scale  as  above. 


Fig.  92  ia  an  enlarged  view  of  projecting  end  of  barge  board.  Fig. 
93  ia  elevation  of  chimney  to  a  J-inch  scale.  In  fig.  94  we  give 
back  elevation  ;  same  scale  as  front.  Fig.  95  is  elevation  of  back- 
door and  scullery  window.     Fig.  96,  elevation  of  two-light  window 
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^''^  "^  to  kitchen ;  and  fig.   97  that  of  window  t« 

children's  bedroom.  The  dressing's  to  Wk 
bedroom  windows  same  sa  this.  Fig.  98 
is  an  end  elevation — scale  same  as  front; 
and  fig.  99  a  transverse  section  from  front 
to  back  of  house. 

Fig.»S. 


The  description  of  fittings,  external  and  internal,  will  be  fonnd 
in  the  following  Specification,  which  we  now  present  :— 

SPECIFICATION  of  Sundry  Workt  to  be  done  in  ertcting  Four   Caaaga  fir 

,  in  tin  Parith  of ,  aecording  to  ateompanyitig 

drateingt, Jigt.  05  to  99  inclntire, 

EzcaratoT.— Dig  out  aDd  cart  aira;  groand  tot  tha  foundatioDS,  to  the  depth  from 
gnnnd-linB  u  in  the  section  ;  bIeo  fat  dtuDs,  liquid -manure  tank,  fts.  '  The 
excaratioDs  for  drains  to  be  made  nith  a  euffictent  fall  to  llqoid-nuiDan  tank,  (mm 
notes  on  Drainage.)  To  dig  oat  tbe  ground  under  front  living-roam  and  lobby  for 
cellar,  to  the  depth  shonn  in  section  ;  also  ander  floors  of  kitchen  and  sonllerj,  to 
the  depth  of  1  foot  below  floors.  Fill  in  and  ram  all  the  fbandations  and  other 
walls,  and  cart  awa;  all  euperfluoas  earth  and  rubbish. 

Bricklayer.^Ctxij  up  all  the  walla,  eitemal  and  party,  9  inches  in  thickaesi,  to 
the  seTersl  heights  shown  in  the  section  ;  the  moTtaj  to  be  well  mixed  and  tem- 
pered together,  in  the  proportion  of  1  bushel  of  good  stone-lime  to  2  ofgood,  cleao, 
aberp  river  or  other  approved  sand. 

The  bricks  lo  be  of  quality  and  kind  M  decided  by  the  landlord, or  easiest  obtainabla 
In  the  neighbourhood.  La;  the  whole  of  the  brickwork  in  Old  English  band— Ot 
■iterior  to  be  worked  fair,  and  finished  irith  a  flat-ruled  joist ;  the  interior  to  ba 
left  rough  for  plastering. 

Turn  hal^b^)sk  trimmer  u«hea  to  all  th«  opeatBgi  of  fireplaces,  and  ecrsfallj 


AGRICULTURAL  ARCHITECTURE  AND  ENGINEERINa.        435 

earry  up  same  at  a  proper  angle.  Make  air-ehamber  at  back  of  fireplaoes  in  liruif- 
room  and  kitchen,  (see  notes  on  the  Construction  of  Fireplaces) ;  make  circular 
openings,  9  inches  in  diameter,  communicating  with  same,  aboTe  skirting  in  room* 
and  close  to  fireplace  jamb.  ProTide  and  lay  in  4-inch  drain  tube,  glazed,  com- 
municating with  the  interior  of  air-chamber  at  back  of  fireplace  and  the  external 
atmosphere.  Provide,  in  like  manner,  (see  p.  302,  No.  xxxri.  of  this  Journal,) 
a  2-inch  pipe  leading  to  cavity  beneath  hearth-stone,  to  supply  fireplace  with  air. 
Run  up  at  back  of  fireplaces  pipes  to  serve  as  *'  dust  draughts,"  as  described  ia 
fig.  73,  p.  329  of  this  volume;  or  build  in  brickwork  a  2-inch  drain  tube,  communi- 
cating with  ash-pit  and  chimney,  as  in  illustration  above  noticed. 

Carry  up  9-inch  circular  chimney  tubes  for  fines ;  or  ventilating  chimney  tnbet, 
as  in  figs.  65  and  66,  p.  299 — (these  are  here  recommended.)  If  the  fiues  are  preferred 
to  be  run  up  in  the  brickwork,  they  should  be  made  oblong,  with  the  comeit 
rounded  off.  The  chimney-bearer  in  all  the  fireplaces  to  be  of  wrought  iron.  (The 
register- valve  and  chimney-bearer  are  recommended  to  be  as  in  figs.  60  and  61,  p.  298, 
No.  xxzvi.)  If  ventilating  chimney  tubes  are  not  used  as  in  fig.  65,  air-flues,  4  inches 
broad  by  width  of  flue,  to  be  run  up  alongside  of  chimney  flues,  opening  below  ceiling 
to  communicate  therewith.  If  circular  tubes  are  used  for  the  chimney  flues,  provide 
and  run  up  alongside  of  these  3-inch  drain  tubes,  properly  jointed,  to  serve  as  ventilat* 
ing  tubes.  If  the  air-syphon  ventilation  is  used,  provide  a  flat  zinc  pipe,  3  inches  by 
24  inches,  and  let  same  into  brickwork  in  chimney  breast — one  end  cmnmunicating 
with  the  flue  by  a  circular  bend,  the  other  with  an  aperture  near  ceiling.  The  sams 
to  be  provided  to  the  firont  and  back  bedrooms.  The  children's  bedrooms  to  have 
air-flues  in  wall  leading  to  space  between  ceiling  of  bedrooms  and  external  roo^ 
formed  of  3-inch  drain-tube — the  opening  in  room  to  be  beneath  the  ceiling. 

The  chimney  shafts  to  be  set  angularly,  and  carried  up  as  in  elevations  and  detail 
drawings,  and  to  be  flnished  externally  with  a  neat  trowel  joint. 

Construct  two  liquid-manure  tanks  behind  fence  wall,  at  the  points  of  the  division 
wall  of  yards,  with  filtering  divisions,  as  fig.  8,  p.  21,  No.  xxxiii. ;  size,  6  feet  square  by 
6  feet  deep,  (internal  dimensions;)  face  inside  with  4-inch  brickwork  set  in  Roman os» 
ment,  and  done  over  with  half-brick  arch ;  provide  man-hole,  and  cover  same  with  stons 
slab,  to  be  luted  at  the  edges  with  clay  to  prevent  escape  of  gas — or  a  rebated  edge, 
inch  deep  and  2  broad,  may  be  cut  round  the  man-hole  in  which  to  lay  slab  cover. 
If  preferred,  the  interior  of  tank  to  be  formed  of  strong  deal  boarding  lined  witb 
gutta  percha.  (See  notes  on  Cesspools.)  Construct  over  privy  and  ash-pit,  to  right 
and  left  hand  comer  houses,  cisterns  in  9-inch  brickwork,  external  dimensions  9  feet 
by  5  feet,  and  4  feet  deep,  lined  with  slate  slab,  or  glazed  flat  tiles,  to  hold  rain 
water  ;  or,  if  preferred,  internally  deal-boarded  and  lined  with  gutta  percha. 

Construct  above  privies  and  a^-pits  to  centre  houses,  a  rain-water  tank  as  above, 
external  dimensions  9  feet  by  9  feet,  and  4  feet  deep. 

Provide  and  fix  with  proper  fall  4-inch  drain  tubes  with  ecmccU  joints,  leading 
from  sink  in  scullery,  and  from  privies  to  cesspools  ;  where  bends  or  junctions  art 
required,  provide  and  lay  circular  ones. 

Provide  a  soil-pan  with  trap  to  priries,  connected  with  tube  leading  to  ccsspooL 

All  grates  and  ranges  provided  by  the  smith  to  be  properly  set  and  fixed.  (Set 
fig.  45,  p.  206,  No.  XXXV.,  notes  on  Fireplaces.) 

To  bed  in  mortar  all  wood,  bricks,  bond-timbers,  and  tt  point  well  with  lime-aad- 
hair  mortar  all  door  and  window  frames. 

To  pave  the  privies  with  hard  and  well-bnmt  bricks  set  on  edge  in  mortar  laid*on 
dry  ashes  or  smiths*  cinders. 

Pave  kitchen  and  scullery  with  flat  paving  tiles  in  mortar  or  dry  ashes.  (Set 
notes  on  Floors.) 

Pave  lobby  with  flat  tiles  particoloured,  in  simple  pattern  or  lozenge  shape. 

Ma$on. — The  whole  of  the  stone- work  in  external  walls,  consisting  of  heads,  jambS| 
and  sills  to  doorways  and  windows,  to  be  of  the  beet,  (here  describe  $tone  most  con- 
veniently obtained  in  the  neighbouxliood,)  properly  worked  in  beds,  joints,  andfiiMDes, 
and  set  with  chamfered  angles  and  stopped  ends,  as  shown  in  the  drawings.  (If 
the  lobby  is  preferred  paved  instead  of  fiat-tiled  as  above,  pave  all  entrance  pas« 
sages  with  2-inch  paving  laid  to  a  close  joint  on  brick  sleeper  walls,  well  stopped  im 
composition.) 

Provide  and  fix  3-inch  treads  to  doors,  and  properly  mortice  the  same  to  nctive 
the  door-posts. 

Provide  and  fix  rubbed  stone-slabs  and  back  litaiihs  tt  all  the  firsplaees  ;  tht 
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filabs  to  project  20  inches  from  the  face  of  the  chimney-breast.  The  firepli 
throughout  to  be  fitted  up  with  l^-inch  rubbed  Portland  jambs,  (or  slate  or  ot 
suitable  material  easily  obtained  in  the  neighbourhood ;)  mantels  anil  shelf  ti 
rounded  comers,  each  6  inches  in  width,  well  cramped  and  secured  together. 

Cut  in  centre  of  hearth-stone,  aboTe  cavity  communicating  with  the  air-flue 
supply  fireplace,  an  aperture  4  inches  by  2,  with  rebated  edge  to  lay  grating  in  ; 
inner  edge  (see  p.  302,  No.  xxxvi.)  to  be  not  more  than  3  inches  from  line,  of  f 
place  bars. 

Proyide  and  fix  in  scullery  a  stone  sink  or  slop-stone  on  brick  bearers,  of  the  i 
shown  in  plans  6  inches  in  depth  ;  and  cut  hole  in  same  to  receive  waste-pipe  (lei 
ing  to  drains)  and  trap. 

Provide  a  slab  of  stone  2  inches  in  thickness  and  2  feet  square,  to  oorer  m 
hole  of  liquid-manure  tank. 

Provide  and  fix  in  cellar,  close  up  to  wall  opposite  window,  a  stone  slab  4  feet 
2  feet,  2  inches  thick,  on  which  to  place  meat,  milk,  &.C.,  to  keep  cool,  on  br 
bearers  80  inches  high. 

Cut  all  holes,  &c.,  for  iron  and  other  works  where  required. 

Carpenter. — All  the  timber  to  be  used  to  be  good,  sound,  well-grown  Baltic,  D: 
zig,  or  Riga  fir,  well  seasoned,  and  free  from  sap,  shakes,  or  large  and  nnsoond  km 
out  square  and  true  to  the  several  dimensions  and  lengths  required  ;  and  no  timb 
to  be  fixed  more  than  12  inches  apart,  or  to  have  a  less  bearing  than  a  clear  4  inc! 
on  the  plates,  &o. 

Provide  a  sufficiency  of  wood  bricks,  for  joinery,  to  be  inserted  where  reqnii 
also  all  centerings  and  turning  pieces  for  chimney  openings. 

The  quarter  partitions  throughout  to  consist  of  heads  and  sills  4  inches  b; 
inches,  posts  4x4,  door  heads,  quarters,  and  braces  4x2,  with  the  exception 
the  centre  partition,  which  is  to  be  as  follows  : — heads  and  sills  5x4,  quarters  » 
braces,  5  x  3.    The  interstices  to  be  filled  in  with  brickwork  in  mortar. 

The  joists  in  living-room,  ground-fioor,  to  be  7]^  x  24,  12  inches  apart,  hayinj 
clear  bearing  of  4  inches  in  walls. 

The  whole  of  the  joists  in  first  or  chamber  floor  to  be  7i  by  1}  ;   trimmers,  7i 
24 ;  wall-plates  4  by  2^.     The  joists  on  this  floor,  when  truly  fixed,  to  have 
desirable)  a  row  of  herring-bone  strutting,  and  to  be  properly  fixed  underneath 
lathing. 

The  roof  timbers  to  be  12  inches  apart,  and  to  consist  of  rafters  34  by  2  incli 
ceiling  joists  3  by  2,  wall-plate  4  by  24,  ridge  6  by  2,  valley  rafters  7  by  2. 

Prepare  the  whole  of  the  roofs  for  slates  with  24  by  }  inch  battens,  well  nailed 
rafters.  If  zinc  roofing  is  preferred,  provide  and  nail  to  rafters  single  slabs,  to  j 
zinc  plates  on.     (See  notes  on  Roofs  and  Roofing  in  a  future  Number.) 

Joiner. — Lay  the  fioors  of  dining-rooms  on  ground-floor  and  of  all  the  bedroo 
with  inch  yellow  Christiana  deals  not  more  than  9  inches  wide,  with  close  joints,  t 
well  nailed,  and  bordered  to  slabs  or  hearthstone  ;  the  whole  to  finish  clean  up 
the  brick  faces. 

Provide  and  fix  }-inch  skirting  6  inches  high,  with  proper  grounds  to  receive  ' 
same  in  all  the  rooms. 

The  whole  of  the  sashes  to  be  24-inch  deal,  chamfer  moulded  and  rebated 
receive  casements ;  1-inch  deal  rounded  linings  and  window  board  ploughed 
receive  plastering. 

The  shutters  in  lower  story  to  be  1  ^-inch  deal,  bead,  butt,  and  square,  hung  w 
hinges  in  two  leaves,  and  folding  back  against  wall  on  the  inside,  and  fastened  w 
bow  latch-spring  fastening  complete. 

Provide  and  fix  to  all  external  doors  a  proper  fir  door-frame,  mortised  to  heads 
steps,  and  fitted  with  14-inch  deal  ledged  door,  hung  with  3-inch  butts,  and  to  hi 
two  1-inch  rod  bolts  and  iron  rim,  drawback  lock  and  key. 

The  inner  doors  to  be  1  J-inch  deal,  square-framed,  hung  with  24~ii^<^b  butts  t 
irounded  linings,  with  stop  grooved  for  plastering,  and  to  be  fitted  with  a  6-inch  L 
rim  lock. 

.  Provide  and  fix  in  recess  on  side  of  fireplace  in  living-room  nearest  the  wind< 
a  tier  of  inch  deal  shelves  on  proper  bearers,  for  books,  &c. ;  and  at  other  recesi 
small  cupboard  30  inches  high,  with  fiat  deal  top  moulded  at  edge. 

Provide  and  fix  between  chimney-breasts  and  walls  in  kitchen  a  small  dresser  w 
1 4-inch  deal  top,  with  sliders  and  runners  for  drawers  with  inch  deal  fironts,  reti 
j>eaded  I  deal  rims  and  i-inch  bottoms.    Provide  and  fix  above  this,  three  tier 
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inch  deal  shelves  on  proper  bearers,  with  plate  fillet  attached ;  also  a  )  deal  pot-board 
and  skirting  complete.  The  drawers  to  be  fitted  with  common  black  handles  fixed 
with  screws,  and  good  drawer  locks  and  keys.  Provide  and  fix  to  closet  on  the  other 
side  of  fireplace  1  ^-inch  beaded  closet  fronts,  with  inch  deal,  two  panel  square-framed 
doors,  hung  with  24-inch  butts,  and  fastened  with  turn-buckle  fastening  and  cup- 
board locks  complete  ;  to  haye  }  deal  tops,  inch  deal  rounded  tops,  and  three  tier  of 
inch  deal  shelves  inside. 

The  stairs  to  have  inch  deal  treads  and  deal  risers,  framed  into  14 -inch  strings, 
with  proper  carriages,  and  blocked  with  rounded  end  to  bottom  step  ;  deal  framed 
and  turned  newels,  with  deal  elliptical  hand-rail,  and  square  bar  balusters.  The 
spandrel  to  be  filled  in  with  1 4-inch  deal  framing. 

Provide  and  fix  in  recess  in  side  of  fireplace  next  window,  in  front  bedrooms,  a  two- 
basined  wash-stand;  basins  to  be  fixtures,  and  communicate  with  drains  by  inch 
pipes.  (See  fig.  32,  p.  199,  in  No.  xxxv.)  Fix  one-basined  stands  in  back  bedroom. 
Provide  and  fix  in  other  recess  a  neat  plain  wardobe  with  folding-doors,  and  fitted 
with  shelves  as  desired. 

Provide  and  fix  to  cellars  sash  windows  or  French,  opening  inwards,  as  may  be 
desired. 

Provide  and  fix  to  privies  14 -inch  deal  proper  lodged  doors,  with  stop  and  rounded 
linings,  hung  with  3-inch  butts,  and  fitted  with  thumb-latch  and  bolt  complete. 

Provide  and  fix  in  privies  inch  deal  seat  and  riser,  with  clamped  flap  and  beaded 
frame.  Provide  and  fix  4*inch  deal  skirting  round  seat  4  inches  wide;  cut  hole  in 
beat  for  handle  in  cock  for  supply  of  water  to  soil-pan. 

Provide  and  fix  a  hinged  door  to  ash-pit  hole  2  feet  square. 

Provide  and  fix  in  gable  of  roof  a  proper  oak  frame,  grooved  at  45  degrees  angle, 
to  receive  lufier  boarding  fitted  in  ditto,  and  ornamented  with  a  wave  line.  (See 
detail  drawing.) 

Provide  and  fix  in  bedroom  ceiling  a  small  sliding  trap-door,  with  frame  rounded 
and  grooved  to  receive  the  same,  to  facilitate  ventilation. 

Plasterer. — Render  two  coats,  float  and  set  all  the  walls  internally,  and  lath- 
plaster  two  coats;  float  and  set  the  partitions  throughout,  and  colour  the  same  in 
kitchen  and  scullery.  Lath -plaster,  float,  and  set  all  the  ceiling,  and  twice  lime-white 
the  same. 

Paper-hanger. — Query — (A  neat  light  paper  in  sitting-rooms  and  bedrooms  much 
recommended.) 

Painter. — To  stain  and  varnish  the  whole  of  the  wood-work;  except  in  living-room, 
to  be  painted  of  a  suitable  light  colour.  The  back-door  to  yard,  and  door  to  ash-pit 
and  privy,  to  be  painted  a  light  green  internally  and  externally. 

Glazier, — The  whole  of  the  sashes  to  be  glazed  with  diamond- shaped  quarries  of 
the  best  Newcastle  crown  glass. 

Provide  and  fix  in  window  of  bedroom  and  children's  room  Locbead's  perforated 
glass  near  top,  to  admit  fresh  air,  the  perforations  to  be  angular,  and  so  placed  as  to 
throw  the  air  towards  ceiling.     Provide  and  fix  the  same  to  top  of  cellar  window. 

Plumber, — To  provide  to  sink  in  scullery  a  2-inch  iron  waste-pipe  into  drain,  with 
proper  trap  and  grating  complete. 

To  lead  1-iuch  lead  pipe  frum  bottom  of  rain-water  tank  filtering  department  to 
scullery,  near  end  of  slop-stone  or  sink,  and  1 5  inches  above  it,  to  allow  utensil  to  be 
placed  beneath  to  withdraw  water.  (See  notes  on  Filters.)  Also  same  size  pipe 
from  unfiltered  department  of  cistern  to  seat  of  water-closet,  and  provided  with  stop- 
cock to  fiush  soil-pan  with;  to  lead  inch  pipe  from  wash-stand  basins  in  bedrooms  to 
back  of  soil-pan  in  water-closet,  using  at  each  stand,  beneath  basin,  a  simple  trap  to 
prevent  ascent  of  foul  air. 

To  lay  the  valleys  of  roof  with  5-lb.  lead,  to  turn  up  at  least  7  inches  under  the 
slates  on  each  side,  and  properly  secured.  Provide  and  fix  5-lb.  lead  flushing  to 
chimneys  and  gables  wherever  requisite. 

Provide  and  fix  to  roof  proper  zinc  gutters  on  iron  brackets  with  cistern  heads  of 
neat  design,  and  pipes  complete,  leading  to  unfiltered  department  of  rain-water  tank. 

Provide  and  fix  ventilating  zinc  syphon  tubes  for  ventilation  of  rooms  where 

required. 

Provide  and  fix  circular  valves  to  apertures  in  living-room  and  kitchen,  for  regulat- 
ing supply  of  air  from  warm-air  chambers,  (as  described  in  fig.  65,  p.  211,  No.  xxxv.) 

Provide  and  fix  perforated  zinc  plate  with  moulded  edge  to  all  ventilating  aper- 
tures near  ceiling. 
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ProTide  and  fix  iron  wash-hand  basins,  lined  with  glass,  with  stopper  and  ebaia 
eomplete,  with  trap  connected  with  pipe  leading  to  water-closet  soil-pan. 

SmUk.—'ProYide  and  fix  wrought*  iron  chimney  bars  24  by  4  inch,  l-ineheamVer 
vanning  through  all  the  jambs  to  fireplaces  on  basement. 

ProTide  grating  to  cellar  windows,  also  to  all  air-flues  at  external  walls. 

ProTide  bow- latch  spring  shutter  bars  to  all  the  shutters. 

ProTide  and  fix,  if  required,  a  boiler  at  back  of  fireplace  in  kitchen,  to  mppij 
neat  pedestal-tube  in  bedrooms  with  warm  water,  with  feed  and  return  pipes 
complete.    (See  p.  330,  No.  xxxyii.) 

In  Plate  I.  we  give  drawings  illustrative  of  the  external  design 
of  a  pair  of  cottages,  of  which,  in  fig.  100,  we  show  the  groaira- 

Fig.  100. 
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plan  drawn  to  a  scale  of  one-sixteenth  of  an  inch  to  the  foot ;  in 
fig.  101,  a  chamber  plan ;  in  fig.  102  a  cellar  plan ;  and  in  fig. 
103  *  a  plan  showing  outbuildings,  &;c. 

*  Fig.  103  will  be  giTen  in  next  number. 
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In  the  ground-plan,  fig.  100,  A^  the  living-room,  is  13  feet  6 
inches  by  1 3  feet  6  mchea,  lighted  by  a  three-light  window ;  kitchen, 
B,  same  size,  having  a  chiua  closet,  F,  entering  from  it,  3  feet  3 
inches  by  3  feet,  and  a  small  cupboard,  ae  in  drawing ;  scollery,  c, 
10  feet  6  inches  by  6  feet  3  incnes,  is  lighted  by  a  sash-window 
at  back.     The  entrance-lobby,  i>,  is  6  feet  wide,  the  stairs,  R,  being 

2  feet  6  inches.     Entrance  is  gained  to  back-yard  by  passage  Q, 

3  feet  wide. 

In  the  chamber  floor,  fig.  101,  the  front  bedroom,  3,  ia  same 
dimensions  as  sitting-room  below,  and  is  lighted  by  a  two-light 
window.  The  back  bedroom,  /,  is  of  same  size  as  kitchen,  and  has 
a  linen  closet,  M,  entering  from  it.  The  small  or  children's  bed- 
room, K,  is  10  feet  6  inches  by  9  feet  7.  A  bath  or  store-room, 
£,  6  feet  by  5  feet  6  inches,  is  entered  from  front  bedroom. 

In  the  cellar,  A  ia  the  store-room,  fig.  102,  same  dimensions  as 

Fig.  itfi. 


sitting-room  above.  In  the  plan  showing  outbuildings,  fig.  103, 
is  the  water-closet,  the  ash-pit,  the  tub-shed,  the  hen-roost,  and 
the  place  for  coals. 

In  the  arrangement  of  these  cottages  tome  su^eative  hints  are 
thrown  out  worthy  of  consideration.  The  nature  of  the  fittings, 
external  and  internal,  will  be  gathered  from  the  following  descrip- 
tion or  specification : — 

SPECIFICA  TION  of  Smirfry  Worla  to  be  doni  in  tuetiug  two  Cottagafor  - 

,iH  ljl<  poruA  d/ ,  atatrding  to  aee/ympanyittg  Dravinjw,  Plot* /., 

nithjig:  100  to  103  inefHtJw. 

Eicavator.—Tt>  dig  out  the  ground  far  the  wllftrB,  rootingi,  druiu,  and  oeupools, 
and  dig  out  tfao  ground  under  ^11  roomi  an  gronnd  Soar,  nat  h>Ting  c«lUn  under 
them,  to  the  depth  of  18  inches  under  floor.  Fill  ia,  ram,  aud  well  iion«olid»te  Iha 
ground  to  >U  foundatiane,  and  rcmoTC  all  Bnperfluous  earth  and  rubbish. 

Brickiaytr.—T'be  whole  of  the  eitemal  and  partj  walls  to  be  carried  up  to  the 
several  heights  nnd  thickneseea  ehown  in  the  plans  and  section,  and  to  be  composed 
of  the  best  sound,  hard,  well-burnt  stocks.  The  mortar  to  be  of  one-third  weU-bnmt 
Blone-lime,  and  tno-thiriis  of  clean  sharp  rirer  or  other  approved  sand.  La;  * 
course  of  Countess  elates,  bedded  in  cement,  round  the  whole  of  the  eiCemal  walls,  at 
the  top  of  the  footingB,  to  prevent  damp  rising.  The  fronts  above  ground-line  to  b* 
ftoed  with  white  Suffolk  bricks,  of  a  uniform  colonr,  and  Bnisbed  with  a  neat  trowsl 
joint.  The  drains  gensrallj  to  be  4-incb  glated  oonical  tubes,  laid  to  as  great  a  &11 
to  liqnid'mannre  tank  as  can  be  obtained,  and  wsll  trapped  at  entranoei  and  exit ; 
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the  whole  to  communicate  with  manare-tank  at  back  of  yard-well,  6  feet  diasieter 
and  7  feet  deep,  to  be  properly  lined  and  domed  over  in  brick-work,  and  to  haTe  a 
man-hole,  coyered  with  a  slab  of  Yorkshire  stone.  Turn  9-inch  relieving  arches  OTer 
all  lintels  and  openings,  and  form  all  fireplaces  with  camber  arches  over  the  same, 
and  trimmed  arches  where  required  for  front  hearths.  Carefully  gather  in  the 
chimney-throats,  and  carry  up  the  flues,  as  described  in  specification  of  last  house, 
(the  fireplaces  to  be  fitted  as  there  described.)  Form  all  necessary  core  for  plas- 
tering externally,  such  as  drip  mouldings,  &c.  of  2-inch  rough  York  core.  Bed  in 
mortar  all  bond  timber,  plates,  lintels,  wood,  bricks,  templates,  and  other  work 
requiring  to  be  set  in  the  brick-work  ;  and  bed  and  point  round  all  window  and 
door  frames ;  and  back  up  and  fill  with  solid  brick-work  all  stone  or  iron  work 
requiring  it  ;  and  properly  set  copper  and  grates  with  fire-bricks.  Construct  cistern 
ore  rwater-closet  and  ash-pit  of  each  house,  in  9  inch  brickwork,  lined  with  slate, 
glass  slabs,  or  gutta  percha,  or  deal-board ;  external  dimensions  9  feet  9  inches  by 
1  feet  2  inches,  and  5  feet  deep.  Payement  of  kitchen,  priyies,  &c.,  to  be  as  in  last 
houfie,  or  as  desired. 

.  Mcuon. — Put  to  the  external  doors  tooled  solid  York  steps,  mortised  to  relieTe 
door-posts.  Put  in  the  windows  York  quarry  worked  sills,  9  inches  by  4  inches, 
weathered  and  throated,  and  4  inches  longer  than  their  respective  openings.  Pro- 
vide and  fix  to  sitting-room  an  enamelled  slate  chimney-piece,  and  to  kitchen  a  plain 
rubbed  Portland  mantel,  jambs,  and  shelf.  The  fireplace  on  chamber  floor  to  be 
fltted  with  a  rubbed  Portland  box  chimney-piece.  Provide  and  fix  in  scullery  a  6- 
inch  tooled  York  slop-stone,  on  proper  brick  bearers.  Provide  and  fix  in  beer-cellar 
two  tier  of  York  stone  shelves  on  brick  bearers,  and  2-inch  meat-stone  in  cellar. 

Carpenter  and  Joiner. — The  whole  of  the  timbers  to  be  used  to  be  good,  sound, 
well  grown  Baltic,  Riga,  or  Memel  fir,  well  seasoned,  and  free  from  sap,  shakes,  or 
unsound  knots.  No  timbers  to  be  fixed  more  than  12  inches  apart,  or  to  take  a  less 
bearing  than  44  inches  on  the  walls.  Provide  all  necessary  wood-bricks,  2  feet  apart, 
to  doors  and  windows,  with  all  requisite  preparation  for  fixing  joinery.  Provide  and 
fix  good  sound  fir  lintels  over  every  door  and  window  opening,  to  have  a  vertical 
depth  of  1^  inch  for  every  foot  of  opening,  and  a  bearing  of  at  least  14  inches  at 
each  end  beyond  width  of  same.  The  joists  in  sitting-room  on  ground-floor  to  be 
7x2,  trimmers  7x3,  wall-plates  4  x  2^,  properly  spiked  at  angles,  and  returned. 
The  joists  to  have  one  row  of  herring-bone  strutting,  and  properly  trimmed  for  fire- 
place. The  joists  to  basement  to  be  of  fir  4  x  2,  on  oak  sleepers,  4x2,  properly 
bedded  on  brick  piers,  brought  up  to  receive  same.  Lay  both  floors  with  1-inch 
yellow  deal  straight  joint  floor.  Frame  and  fix  the  quarter  partitions  on  this  story 
with  beads  and  sills,  4x3;  posts,  4x4;  quarters  and  braces,  4x2.  The  sashes 
on  ground-floor  to  be  of  deal,  with  chamfer-moulded  mullions  and  transoms,  and  to  be 
glazed  with  crown-glass  set  in  metal  frames  to  the  mullions,  which  are  to  be  rebated 
to  receive  same.  The  shutters  to  sitting-room  to  be  1 4  deal  moulded,  bead  butt,  hung 
with  24  butts,  and  to  have  1-inch  deal  back-flaps,  to  be  furnished  with  brass  shutter- 
knobs  and  bow-latch  for  fasteners.  The  boxing  to  have  1^  deal  proper  boxing 
grounds,  and  f  deal  return  linings,  l^-inch  moulded  backs,  elbows,  and  soffits.  The 
rvindows  in  kitchen  and  scullery  to  have  1-inch  deal  moulded  linings  and  window- 
^oard,  and  l^-inch  deal  clamped  folding-shutters,  hung  with  hinges,  and  fastened 
•w  ith  bow-latch  bar. 

The  external  door  is  to  be  of  2-inch  deal,  4-panel  moulded  both  sides,  hung  with  4- 
»oh  butts,  and  screwed  to  fir  rebated  and  beaded  frame.     Provide  and  fix  over  door 
..  frame  a  moulded  fan-light,  glazed  with  polished  sheet-glass,  and  fix  round  the 
^aside  of  frame  }  deal-wrought  and  stuff-beaded  linings. 

The  door  to  sitting-room  to  be  IJ  deal,  4-panel,  moulded  both  sides,  hung  with  3- 
••ch  butts  to  14  deal  wrought  and  rebated  jamb-linings,  and  6-inch  moulded  archi- 
•*ave.  Provide  and  fix  a  brass  mortice  lock  and  brass  furniture  to  this  door.  The 
,/ors  to  kitchen,  scullery,  &c.,  to  be  1 4  deal,  4-panel  square,  hung  with  3-inch  butts, 
0  wrought  and  rounded  jamb  linings,  and  fastened  with  iron  rim  locks.  The  back- 
loors  to  be  of  1^  deal,  beaded  and  ledged,  hung  with  hinges  to  solid  wrought  and 
'  ^«fed  fir  frame,  fastened  with  latch  and  panel  bolts,  to  have  weather-board  and 

Avicet,  and  water-bar  at  bottom  complete.  Provide  and  fix  in  sitting-room  }  deal 
-  .oulded  skirting  to  f  deal  narrow  ground  ;  }  reeded  skirting  to  lobby,  and  square 
.xirting  to  kitchen  and  scullery.  The  stairs  to  have  1-inch  deal  risers  and  I J  deal 
^eads,  on  proper  carriaf"**),  with  rounded  nosings,  l^-inch  strinf,  deal-framed  and 
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Idldieii,  s  dnwer,  to  )iftT«  1}  deal  ptovg^  ^^  teUMr^oogMd  drastriop^willi  •• 
ineh  deal  framed  legs,  1^  deal  framed  nils  aad  ead  beatdiy  and  I-ineh  dMl  baek, 
aad  plugs  to  fix  to  ;  2  drawers  with  l-iaah  deal  fronts^  ntam  beaded ;  {  deal  rin^ 
and  4-inch  bottoms,  with  sliders  and  nuinen  ;  fit  the  aasM  witii  knob  haadleei  aai 
proper  drawer  locks  and  kejs ;  f  deal  potoboaid^  aad  beaiers  f  dMl  sUrtiag;  | 
deal  eat  standards,  and  2  tier  of  sank  plate-dielTes  and  plate  fillet.  Tb»  eleeet  im 
kitchen  to  haye  1-inch  deal  i-paael  doer,  hung  to  fouded  liniag  with  24Mh  balsl^ 
and  to  haTo  tnm-backle  fasteners  aad  cnpboard  locks^  aad  to  bttve  three  tier  «f  14Mii 
deal  shelyes  in  the  inside. 

The  floors  in  chamber  store j  to  be  of  aame  deseriptiea  as  sittinf-rootn  fiooi;  The 
sashes  to  be  of  the  same  demviption  alsoy  with  the  ezeeptioa  of  the  shattet%  4be. ; 
thej  are  to  have  l-inch  deal  framed  aad  beaded  gnraads,  aad  mooldiagSy  S-iaeh  gfarl^ 
to  form  architraTes,  and  broaght  down  to  stop  en  !(  deal  wioaght  and  rooaded  wia- 
dow-board.  The  doors  throaghoat  on  tiiis  stovej  to  be  IJ-iaeh  deal,  4-paael  aqoaia 
framed,  hung  with  24  batts,  to  li  deal  wroa^t,  rebated,  and  roanded  jamb  UiAbm 
and  to  be  fitted  with  iron  rim  lodn  aad  bolts  eonplete.  PloTide  aad  fix  to  deael 
in  bedroom  1-inch  deal  4-panel  door,  hang  with  2-iadi  bntts  to  roanded  liniagi^  aad 
fiutened  with  tum-bnckle  and  lock ;  fit  the  interior  with  three  tier  of  shelTet  ea  pioper 
bearers.  Proride  and  fix  round  rooms  f  narrow  gronads  aad  f  deal  aqoan  skirtiag ; 
and  narrow  grounds  and  1-ineh  deal  square  skirSag  to  paange  and  laadfaiga,  iSa 
water-closet  in  yard  to  hare  l-iach  deal  seat  aad  riser  ea  prcqper  beaien,  nlsmpij 
flap,  and  beaded  frame,  and  to  hare  a  1-inch  deal  prcqper  lodged  door  hnqg  irith  S4 
butts  to  wrought,  rebated,  and  rounded  linings,  aad  fhsteaed  with  lateh  aad  paaJ 
bolt.  All  other  doors  in  yard,  where  requirec^  to  be  «f  aasM  deeeriptioa  as  door  la 
water-clofiet. 

Plasterer. — The  whole  of  the  dressings  to  doen  aad  wiadow^  ehiauMy-shalli^  aad 
all  exterior  ornament  to  be  executed  in  Atkinson  or  other  apprmd  eeaieat,  eaia  la 
be  taken  that  all  arrises,  quirks,  metres,  fte.,  be  woiked  eleaa,  sharp,  aad  trae,  aad 
the  whole  jointed  and  tinted  (if  requisite)  to  isutate  stone.  Liiernally  reader  tn% 
coats,  float  and  set  the  walls,  aad  lath  aad  plaster  two  eoats,  and  float  aad  set  tha 
partitions  of  the  gronnd  and  chamber  storeys,  and  eolour  the  walls  of  kitchen  aad 
scullery  a  stone  colour.  Lath-plaster,  fioat,  set,  aad  white  the  ceilings  geaeraHy ;  aad 
run  a  plain  cornice  12  inches  girt  roond  sitting-roo■^  lobby,  aad  staircase.  All  ii^ 
rises  to  be  properly  plumbed  aad  formed  straight,  and  all  qairin  eat 

Paperhanger.—ThB  ground-fioor  sitting-room  to  be  papwed  with  a  paper  of  Udhl 
margin,  of  the  Talne  of       per  yard.    The  lobby  aad  stalreaae  ia  imitaiioa  gnuSia 
paper,  hung  in  block,  and  the  bedrooms  with  a  paper  of  li|^t  eoloai%  of  the  ^ilaa  of 
per  yard. 

Painter.— All  the  wood-work  nsaally  painted  to  be  four  oils  in  good  oil  eoloar ;  tha 
wood-work  in  sitting-room  to  be  United  ia  party-eoloar,  either  in  fiiwa,  dnb,  er 
French  grey.    The  front  entraaee-door  to  be  grained  waiaaeoat  aad  twice  Taralshed, 

Slater.— CoTer  the  whole  of  the  roof  with  the  beet  Conatess  date,  lined  to  a  propar 
gauge,  in  }-inch  battens,  and  naUed  with  sine  nails,  aad  to  luvfe  proper  eaTea-boaid% 
tilt&g  pieces,  &c.,  complete. 

Plumber.— 'The  slop-stone  in  senllery  to  hafe  a  d4Beh  iroa  wasle>pipe  leadiaf  la 
drain,  well  trapped,  with  brass  grathig  eomplete ;  aad  f  serriee-pipe,  with  bib  eeek 
complete,  from  filtered  department  of  cistem.  The  rid|^  to.  roofr  to  be  eofired  with 
lead  of  5  lb.,  12  inches  wide,  and  properly  dressed  down  aad  fhsteaed  to  lidga  roOU 
The  Talleys  to  be  laid  with  Mb.  lead,  and  to  tora  up  aader  dales  at  least  7  iadiiei 
on  each  side,  and  properly  secured.  The  fiudUngi  and  ehimaey  shafts  to  be  of  54h. 
lead,  5  inches  wide,  turned  into  joints  of  brickmrk,  aad  IhslinMtd  with  wire  hoeka. 
ProTide  and  fix  to  water-closets  a  common  white  soil-paa,  with  stop-eraae  aad  pipe 
leading  from  nnfiltered  department  of  cistern. 

iSmi/A.— Wrought-iron  chimney  bars  24  x  4  inch,  to  be  1-faieh  eamber,ranafaig  all 
through  the  jambs,  to  be  flxed  to  all  the  gronnd-floor  chimney  opeahigH.  Bow-lateh 
spring,  shutter,  bars,  to  all  the  shutters ;  four  east-iron  air-bricks  to  be  prorided  aad 
fixed  in  each  house  under  line  of  gronnd-floor  at  back.  Proride  and  fix  to  eayes  of 
both  houses  a  run  of  proper  sine  eaTos-gutters  on  iroa  brackets,  to  empty  in  eistem* 
heads  of  rain-water  pipes,  with  the  requisite  anas,  elbows,  dices,  pipes,  dEe.,eoamleta. 
Knocker  and  scraper  to  be  fixed  to  each  house.  Proride  aad  fbi  all  aeeessary  oell^ 
cranks,  and  wires,  and  all  necessary  stoves,  fireplaees,  Ae.,  complete.  Provide  aad 
fix  a  cast-iron  ornamental  railing  to  front  of  lioa8e,properiy  iUed  to  a  casi^roa  eaih^. 
with  gate  lock  and  fastening  eosipleta. 
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Lime:  its  Chemical  Agency.  Bj  J.  Towers,  Agr.  Chem., 
M.S.A.S.,  &c. — So  much  has  been,  and  continues  to  be,  written 
upon  this  subject  in  reference  to  agriculture,  that  it  might  ap- 
pear superfluous  to  offer  one  single  additional  remark.  But  the 
iact  that  opinions  not  only  differ,  but  are  conflicting,  may,  per- 
haps, fully  justify  the  present  attempt,  especially  as  one  of  the 
pnncipal,  if  not  the  most  important,  oflSces  of  lime,  (pure  and 
caustic  J  has  seldom  been  adequately  noticed. 

Some  years  ago,  a  periodical,  (The  British  Farmers'  Magazine^ 
first  edited  by  the  late  Rev.  Henry  Berry,  contained  a  trustworthy 
article  by  Mr  Thomas  Rowlandson,  wherein  it  was  shown,  and 

f>roved  by  a  number  of  perfectly  conclusive  experiments,  that  pure 
ime,  either  air  or  water  slaked,  ever  exerted  a  specific  and  para- 
mount agency  upon  the  substances  known  by  the  terms  of  humus 
and  humic  acid.  As  those  experiments  were  so  clearly  defined, 
as  to  leave  no  doubt  of  the  facility  with  which  they  could  be  re- 
peated and  enlarged,  I  resolved  to  satisfy  myself  on  the  subject, 
and  made  a  variety  of  trials,  which  more  than  confirmed  all  that 
had  been  stated  by  Mr  Rowlandson.  The  magazine,  after  passing 
into  other  hands  after  the  decease  of  Mr  Berry,  was  discontinued 
in  1845,  and  cannot  be  referred  to ;  but  by  describing  some  of  the 
experiments  which  I  undertook,  those  readers  who  take  interest 
in  the  development  of  truth  may  soon  convince  themselves  that 
Mr  Rowlandson  had,  eight  years  since,  done  more  justice  to  the 
true  theory  of  liming  than  any  writer  before  or  since  the  period 
when  he  gave  publicity  to  iiis  discovery. 

In  order  to  pave  the  way  for  a  clear  perception  of  the  exceeding 
value  of  Mr  Rowlandson's  experiments,  1  must  recall  to  the  reader's 
memory  the  period  when  the  theory  of  humus  was  first  brought 
into  general  notice.     Some  eighteen  or  twenty  years  since,  the 
pages  of  agricultural  numbers  were  crowded  with  articles  upon 
that    peculiar  product  of  vegetable  decay  which  then    bore  the 
name  of  humine ;  and  soon  after  that  period,  the  second  volume 
of  the  Penny  Cyclopcedia  contained,  under  the  article  on  "  Arable 
liand,"  several  paragraphs,  at  p.  221-2,  which  clearly  set  forth 
"ill  that  was  then  considered  the  sound  and  philosophic  hypothesis 
'f  vegetable  growth  and  nutrition.     By  extracting  the  substance 
^'  these  paragraphs,  we  shall  ascertain  the  progress  of  the  humic 
uxieory — the  practice  of  liming  as  thereon  depending,  and  as  rec- 
tified by  Mr  Rowlandson — and  finally,  obtain  a  glimpse  of  the 
view  announced  by  Liebig  in  the  first  edition  of  his  Chemistry  of 
^Qriculture, 

.oere  are  some  soils  iivhich,  besides  a  proper  mixture  of  earths,  contain  a  large 
/tvp''    ion  of  a  natural  manure  which  renders  them  fertile.    This  is  a  substance  pro- 
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mould,  but  as  the  term  is  not  yery  distiiict,  we  shall,  after  Thaer,  and  other  eminent 
writers  on  agriculture,  adopt  the  name  of  humus — a  dark,  unctuous,  friable  substance, 
nearly  uniform  in  appearance  :  it  is  a  compound  of  oxygen,  hydrogen,  carbon,  and 
nitrogen.  It  is  the  result  of  the  slow  decomposition  of  organic  matter  in  the  earthy 
and  is  found  in  greatest  abundance  in  rich  garden  mould,  or  old  neglected  dunghills. 
It  is  the  product  of  organic  power,  such  as  cannot  be  compounded  chemically. 

Humus  is  the  product  of  liying  matter,  and  ^  source  of  it.  It  affords  food  to 
organisation.  Without  it,  nothing  material  can  baye  life.  The  greater  the  nnmber 
of  living  creatures,  the  more  humus  is  formed  ;  and  the  more  humus,  the  greater  the 
supply  of  nourishment  and  life.  Eyery  organic  being  in  life  adds  to  itself  the  raw 
materials  of  nature,  and  forms  humus,  which  increases  as  men,  animals,  and  plants 
increase  in  any  portion  of  the  earth.  It  is  diminished  by  the  processes  of  yegetation, 
and  wasted  by  being  carried  into  the  ocean  by  waters  ;  or  it  is  carried  into  the  atmo- 
sphere by  the  agency  of  the  oxygen  of  the  air,  which  conyerts  it  into  gaseous  matter. 
— Thaer. 

Humus,  in  the  state  in  which  it  is  usually  found  in  the  earth,  is  not  solnble  in 
water  ;  but  here  the  admirable  proyision  of  Nature  may  be  obseryed.  Humus  is  in- 
soluble and  antiseptic ;  it  resists  further  decomposition  in  itself,  and  in  other  snb- 
stances  in  contact  with  it.  It  remains  for  a  long  time  in  the  earth  unimpaired  ;  bat 
no  sooner  is  it  brought  into  contact  with  the  atmosphere  by  cultiyation  than  an 
action  begins.  Part  of  its  carbon  uniting  with  the  oxygen  of  the  atmosphere ,  produces 
carbonic  acid,  which  the  green  parts  readily  absorb,  (See  Liebig  thus  anticipated — 
fourth  edition,  p.  100.)  While  its  hydrogen  forms  water  with  the  same,  withont 
which  plants  cannot  live,  the  residue  becomes  a  notable  extract,  and  in  that  stcUe  is 
taken  up  readily  by  the  fibres  of  the  roots.  But  the  changes  still  go  on  :  the  extract 
absorbs  more  oxygen,  and  becomes  once  more  insoluble  in  the  form  of  a  film,  which 
Fourcroy  calls  yegetable  albumen,  and  which  contains  a  small  portion  of  nitrogen, 
readily  accounted  for.  By  bringing  fresh  portions  of  humus  to  the  surface,  and  per- 
mitting the  access  of  air  to  it,  more  carbonic  acid,  water,  extract,  and  albumen  are 
formed,  and  giye  a  regular  supply  to  plants,  which,  by  their  liying  powers,  produce 
the  various  substances  found  in  the  yegetable  kingdom  of  nature. 

The  passages  in  italic  type  will  claim  particular  attention,  so  far 
as  they  bear  upon  the  theory  of  Liebig.  The  last  of  them,  which 
refers  to  the  production  of  vegetable  albuminous  extract,  must, 
however,  be  received  with  caution,  as  being  purely  hypothetical — 
published  at  a  time  when  the  chemical  nature  of  humus  had  not 
been  ascertained  and  clearly  defined.  This  I  hope  will  be  proved 
by  a  recital  of  the  experiments  which  were  undertaken  with  a  view 
to  establish  the  facts  propounded  by  Mr  Bowlandson.  If  the 
reader  will  adopt  the  following  simple  processes,  he  will  be  abun- 
dantly satisfied  on  two  important  chemical  results.  Assuming,  for 
the  type  of  all  those  brown  humic  fluids  termed  Itqtiid  manure^ 
the  deep  coloured  drainaae  that  runs  to  waste  from  a  farm-vard, 
prepare  a  variety  of  solutions  of  old  manure,  sheep  dung,  black 
peat,  rotten  wood-earth,  rich  garden  mould  glutted  with  manure, 
&c. —  first  in  boiling  rain-water  separately — and  each  will  yield  a 
brown  liquid  of  a  certain  intensity.  Set  these  apart,  to  deposit 
their  sediment  and  become  clear.  In  the  mean  time,  add  a  few 
grains  of  carbonate  of  potash  and  carbonate  (i.  e.  crystals)  of  soda 
to  two  separate  pints  of  hot  rain-water,  and  about  a  fluid  drachm 
of  strong  liquor  of  ammonia  {Liquor  ammonice  fortis  of  the  shops) 
to  an  equal  bulk  of  cold  rain-water.  These  quantities  are  not 
arbitrary,  as  the  operator  may  make  each  or  all  more  or  less  strong 
according  to  the  results.  He  may  also  try  all  and  each  of  the 
alkaline  solutions  upon  each  of  the  five  humic  substances  above 
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named;  as,  by  so  doing,  he  will  acquire  a  comparative  knowledge 
of  at  least  twelve  different  products.  One  certain  eflFect  will  follow 
the  addition  of  any,  or  of  all,  the  humous  matters  separately,  to 
any  one  of,  or  of  all,  the  alkaline  liquids  in  detail — namely,  a 
greater  intensity  of  the  brown  tint ;  for,  be  the  fluid  alkali  what 
it  may — whether  that  of  potash,  soda,  or  ammonia — it  will  form  a 
brown  humate^  by  combinmg  with  the  liumic  acid  which  exists  in 
the  spit-dung,  peat- mould,  wood-earth,  or  rich  garden  soil,  iScc., 
approaching  m  colour  to  that  of  farm-yard  drainage.  It  will  be 
seen  also  that  the  liquid  manures  so  produced  will  retain  their 
fluidity,  and  become  bright  by  deposition,  or  be  rendered  so  by 
filtration  through  white  blotting-paper. 

Having  effected  and  carefully  noted  the  results,  be  they  more 
or  less  numerous,  the  next  process  will  be  the  most  important,  as 
it  is  the  foundation  upon  which  rests  the  entire  truth  and  value 
of  Mr  Rowlandson's  hypothesis,  and  the  veracity  of  all  that  I 
have  adduced  in  proof  of  that  specific  action  which  quicklime  exerts 
upon  land  redundantly  surcharged  witli  humous  matter. 

I  have  said  little  or  nothing  of  the  supposed  agricultural  uses 
of  lime,  and  shall  defer  the  consideration  of  them  till  1  have 
solved  the  problem  now  under  investigation.  To  effect  this,  it 
will  only  be  needful  to  reduce  to  fine  powder,  by  trituration, 
about  half  an  ounce  of  perfectly  burnt  lime,  and  to  prepare  a 
small  quantity  of  fully  saturated  lime-water.  Here  we  may 
appeal  to  Professor  VVay  of  London,  by  quoting  the  following 
lines  from  an  article  on  lime  by  that  analytic  chemist : — 

Carbonate  of  lime  (chalk)  is  insoluble,  or  only  very  slightly  soluble  in  pore  water. 
On  the  other  hand,  the  hydrate  of  lime  is  soluble  in  considerable  quantity,  although 
to  a  far  less  extent  than  most  substances.  The  quantity  of  lime  which  water  will 
take  up  is  dependent  upon  temperature — and  it  is  a  singular  circumstance  that  the 
solubility  diminishes  with  the  increasing  temperature  :  thus,  one  grain  of  lime  is 
dissolved 

At  60'  of  Fahrenheit,  by  778  grains  of  water ; 

At  212'*  of  Fahrenheit,  by  1270  grains  of  water. 
Or,  in  other  words,  the  solubility  is  nearly  twice  as  great  at  ordinary  temperatures 
as  at  the  boiling  point  of  water.   Lime-itaUr  is  made  by  digesting  an  excess  of  ilaked 
lime  in  cold  water,  which  soon  becomes  saturated  with  it. 

I  have  cited  this  passage  in  order,  by  such  an  authority,  to 
correct  the  notion  that,  by  using  boiling  water,  more  lime  will  be 
dissolved ;  and  also  to  afford  opportunity  for  observing  that  boil- 
'ng  water  can  be  of  no  use,  excepting  only  in  the  case  of  the  lumps 
»r  shells  of  lime  proving  refractory,  in  consequence  of  age  or  in- 
sufficient burning  in  the  kiln.      When,  therefore,  in  slaking  lime, 
that  is,  in  bringing  it  to  the  condition  of  hydrate^)  a  lump  of  lime  will 
•ot  fall  to  powder  in  a  few  minutes  after  being  simply  dipped  in 
old  water,  a  little  quantity  at  boiling  heat  will  speedily  produce 
'he  desired  effect.    Hydrate  oflime^  properly  made,  contains  rather 
nore  water  than  one-third  of  the  original  weight  of  pure  lime  :    it 
*    ^lake'^  but  not  carbonated   *nd  therefore  w'^    -ot  with  as  much 

T»rk —       ..■ipn"ii/»ol    pnorqr*'  "^^J—       ^OwlofftH    1*  n*  '"    fr/    X     ',)ir>    kiln 
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In  preparing  lime-watery  a  stopper-bottle  should  be  employed,  to 
guard  against  access  of  air,  which  always  contains  carbonic  acid. 
After  due  agitation  two  or  three  times,  at  intervals,  one  ounce  of 
fresh  slaked  hydrate,  in  a  pint  measure  of  the  coldest  water,  will 
make  a  quantity  of  strong  clear  lime-water,  quite  sufficient  for 
twenty  or  thirty  experiments  upon  every  variety  of  liquid  humic 
manures  that  can  be  expected  to  come  under  the  observation  of  a 
farmer  or  gardener. 

I  have  said  that  humic  acid  will  unite  chemically  with  any  of 
the  three  alkalies,  and  produce  a  clear  brown  liquid;  and  now, 
having,  we  will  suppose,  a  number  of  such  solutions,  let  one  ounce, 
made  by  each  of  these  alkalies,  be  put  into  a  wine-glass.  Drop 
into  one  of  the  glasses  a  little  of  the  lime-water — say  ten  distinct 
drops  into  the  humate  of  potash — stir  the  contents  with  a  thin 
strip  of  glass,  and  observe  the  results :  the  liquid  humate  and  the 
lime-water  are  presumed  to  have  been  bright,  and  free  from  any 
particles ;  when  united  they  cease  to  be  so ;  turbidity  takes  place, 
dingy  grey  flocks  separate,  are  deposited,  and  the  floating  liquid  is 
left  nearly  colourless.  Treat  the  soda  humate  in  a  similar  man- 
ner, then  the  one  with  an  ammoniacal  base,  and  both  will  equally 
respond  to  the  solution  of  lime.  The  flocky  substances  are  humate  of 
lime :  the  lime,  small  in  quantity  as  it  is,  exerts  an  attractive  affinity 
for  the  humic  acid,  stronger  than  that  of  any  of  the  true  alkalies. 

Vary  the  experiment  by  employing  the  clear  brown  sewage  from 
a  dunghill — which  we  will  presume  to  be  a  humate  of  ammonia 
and  potash — and  the  lime-water  .will  produce  similar  efiects. 

If,  instead  of  lime-water,  a  few  grains  of  powdered  lime,  or  the 
slaked  hydrate,  be  stirred  into  each  glass  ot  the  brown  fluid,  the 
same  decoloration  will  take  place,  and  grey  flocks  intermixed 
with  the  superabundant  lime  will  subside.  Again,  if  a  little  of 
the  dry  lime  be  mixed  with  any  of  the  humus  substances  first 
named,  boiling  rain-water  may  be  poured  upon  the  mass  in  a  cup 
without  extracting  any  colour — tne  lime  naving  attracted  and 
fixed  the  acid  ingredient,  liberating  the  alkaline  base  with  which 
it  might  be  united.  Thus,  it  has  happened  occasionally,  that 
while  mixing  quick-lime  with  an  ounce  or  more  of  rich  spit-dung, 
ammoniacal  gas  has  been  liberated,  and  detected  by  the  smell,  or 
by  inserting  a  strip  of  glass  moistened  with  spirits  of  salt  (muri- 
atic acid)  over  the  mixture. 

Enough  has  been  advanced  to  enable  the  chemical  student  to 
go  through  and  vary  a  course  of  experiments,  amounting  to  a 
dozen  or  fifteen,  every  one  of  which  will  prove  that  hot,  or  fresh 
hydrate  of,  lime  is  a  specific  power,  by  which  humus  matter, 
if  redundant  and  noxious,  can  be  overcome  and  fixed  as  an  insolu- 
ble humate  of  lime  ;  or  one  which,  if  not  absolutely  insoluble,  can 
only  be  acted  upon  by  moisture  so  slowly,  as  to  become  a  safe  and 
perhaps  salutary  ingredient  of  the  soil. 

Mr  Rowlandson's  experiments,  one  and  all,  pointed  in  the  same 
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direction.  I  followed  in  his  wake,  and  established  his  every 
position,  endeavouring  to  communicate  the  facts  as  they  became 
more  and  more  irrefragable,  while  always  vouching  his  priority. 

From  what  has  been  stated —  the  accuracy  (as  to  facts)  of  which 
any  chemical  tyro  may  convince  himself  by  a  few  almost  costless 
processes — I  think  we  may  propose  a  theory  of  agricultural  liming' 
which  cannot  perplex  or  mislead.  Firsts  then,  if  pure  or  fresh 
slaked  lime  meet  with  humus  matter  in  the  ground,  it  will  infal- 
libly combine  with  the  principle  called  humic  acid  to  an  extent 
equivalent  to  its  combining  and  neutralising  capability ;  and  this 
by  the  force  of  a  specific  affinity  so  paramount  as  to  attract  that 
substance  from  any  of  three  alkalies  with  which  it  may  have  been 
united.  If  humus  matter  superabound,  as  in  turbaries,  peat  bogs, 
or  old  ground  glutted  with  it,  lime,  if  in  sufficient  quantity,  will 
act  remedially,  reclaim  the  land,  and  bring  it  to  a  healthy  con- 
dition. 

Secofidlt/^  Lime  can  and  will  decompose  fresh  vegetable  and  ani- 
mal matter,  and  so  far  prevent  the  formation  of  real  humus. 

And  now,  claiming  the  admission  of  these  leading  principles,  it 
remains  to  take  a  cursory  glance  of  those  other  properties  which 
have  by  writers  been  ascribed  to  lime. 

Every  one  who  is  acquainted  with  Sir  J.  Sinclair's  "  Gode^^ 
must  be  aware  of  the  great  liberality  with  which  lime-shells  were 
applied  in  Scotch  husbandry.  Our  quotations  will  be  given  from 
a  work  now  in  progress,  and  therefore  quite  modern.  Alluding 
to  the  beginning  of  the  nineteenth  century,  a  few  years  before  Sir 
H.  Davy  delivered  his  chemical  lectures  before  the  Board  of  Agri- 
culture^ it  is  stated  that — 

The  great  topic  of  discussion,  both  among  practical  and  scientific  farmers,  was 
the  part  which  lime  played  in  relation  to  the  soil,  and  to  those  crops  which  were 
most  benefited  by  its  application.  Some  contended  that  lime  was  not  of  itself  a 
necessary  part  of  the  food  of  plants  ;  others  concluded  that  not  only  did  it  convert 
inert  substances  into  available  material  for  supporting  vegetation,  but  that  it  was 
itself  a  necessary  and  essential  constituent  in  the  food  of  plants.  Afodirn  analytit 
of  the  ashes  of  plants,  and  the  composition  of  soils,  have  proved  the  latter  theory  to 
be  correct 

In  Northumberland,  Durham,  and  part  of  Yorkshire,  presuming  the  application 
of  a  first  heavy  dose — as  200  or  300  bushels  per  acre  on  cold  clay  soils — the  custom 
once  was  **  to  bind  the  tenant  to  apply  so  much  lime  at  every  rotation,  whether  it 
required  it  or  not."  Anything  more  pernicious  could  scarcely  be  devised,  because 
of  the  utterly  exhawting  action  of  lime  when  not  accompanied  by  a  more  than  ordi- 
nary generous  treatment  of  the  soil.  This  repeated  use  of  lime,  without  heavy 
manuring  with  farmyard  dung,  or  continued  pasturing  for  several  years,  forces  the 
soil  to  yield  up  to  the  plants  growing  on  it  a  larger  amount  of  its  more  available 
resources,  in  a  shorter  time,  than  would  be  the  case  were  no  such  repeated  doses 
applied.  Hence  the  origin  of  the  old  saying,  that  ^  Lime  enriches  the  father,  bat 
beggars  the  son." 

Lime,  then,  exhausts  land.  But  how  ?  The  writer  shall  furnish 
his  own  reply  shortly.  In  the  mean  time,  it  is  to  be  hoped  that 
enough  has  been  advanced  upon  the  specific  power  of  lime  to 
attract  and  fix,  to  the  point  of  saturatwi^  so  much  of  the  humic 
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matter  that  it  meets  with,  either  in  the  soil  or  in  the  putrescent 
manures  applied  as  a  fertiliser.  It  appears  to  me  to  be  unphilo- 
sophical  to  introduce  antagonistic  agents  into  laild  at  the  same 
time.  It  is  admitted  that  '^  there  are  cases  in  which  liming  land 
every  rotation  is  profitable  '"  one  of  which — ^^  a  cold  clay  land  in 
Scotland  " — is  cited,  "  and  is  merely  given  as  an  illustration  that 
lime  may  be  frequently  applied  with  advantage  on  stiflF  clay  soils, 
where  there  is  a  copious  command  of  farmyard  dung.  In  this 
instance  the  vegetable  and  animal  manure,  (applied  twice,  heavily, 
every  rotation  of  seven  years,)  was  in  excess,  and  required  the  aid 
of  lime  to  bring  it  into  action*^ — we  should  rather  say,  to  retard  by 
neutralisation — and  thus  laying  up  a  store  of  innocent  humate  of 
lime,  ready  to  be  appropriated  according  to  the  requirements  of 
the  several  crops  of  the  rotation.     Again — 

The  crops  most  benefited  hy  liming, — Here  we  are  told  that  on  no  description  of 
crop  does  lime  seem  to  exercise  so  sudden  and  so  permanent  effects  as  on  white 
clover  and  the  rye-grasses,  and  also  on  the  class  known  as  natural  grasses.  In 
arable  farming,  where  the  land  remains  in  pasture  two  or  three  years,  the  liberal  nse 
of  lime  or  chalk  is  indispensable,  in  order  to  insure  a  thick  sole  of  grass.  Lime 
causes  white  clover  and  rye-grass  to  thicken  and  produce  a  closer  sole  every  succeed- 
ing year  that  the  land  remains  in  pasture,  until  a  complete  sward  is  formed  ;  where- 
as the  want  of  it  causes  these  grasses  to  die  off,  while  their  places  are  filled  by  the 
worst  description  of  natural  grass  and  weeds.  The  best  indication  to  the  farmer  of 
light  soils  that  he  must  begin  to  re-lime  his  land,  is  the  appearance  of  cwn  marigM 
{chrysanthemum  segetum,)  general  weediness  of  the  surface  when  lai(l  down  to  gnusB, 
and,  above  all,  an  increased  tendency  to  run  to  couch-grass. 

Lime  is  found  to  act  in  a  remarkable  decree  on  the  turnip  crop, 
particularly  in  the  disease  called  fingers  ana  toes,  removing  it  alto- 
gether. Among  the  corn  crops,  barley  seems  to  be  the  crop  most 
benefited  by  the  use  of  lime :  the  finest  barley  in  the  three  king- 
dom is  to  be  found  growing  in  the  chalk  districts.  Its  effects 
upon  oats  and  potatoes  are  considered  to  be  arbitrary  and  uncer- 
tain, depending  much  upon  the  nature  of  the  land  ;  but  legumi- 
nous plants  of  all  kinds  are  greatly  assisted  by  lime,  whether  beans, 
pease,  or  vetches,  as  it  not  only  increases  the  bulk  of  straw,  but 
also  improves  the  quality  of  the  grain.  The  leguminous  fodder- 
plants,  lucerne  andf  saintfoin,  unquestionably  flourish  better  on 
chalkv  lands — as  witness  their  luxuriance  in  the  Isle  of  Thanet, 
and  on  inland  chalk  downs. 

The  effects  of  quick-lime  upon  slugs  and  moluscous  vermin  are 
familiarly  known  ;  but  not  sufficiently  so,  perhaps,  is  the  fact  that 
it  ought  to  be  applied  liberally  twice  within  a  few  hours  of  the 
night — that  is,  after  10  o'clock  and  before  morning  dawn.  A 
farmer,  known  to  the  writer,  told  him  that,  finding  his  young 
corn  much  injured  by  shell-less  slugs,  but  not  being  able  to  dis- 
cern the  enemy,  it  occurred  to  take  his  lantern  and  inspect 
his  fields  before  he  retired.  Wherever  the  light  fell,  it  discovered 
innumerable  bright  objects.  He  lost  no  time,  roused  his  men, 
had  horses  put  to  the  wooden  rollers,  and  made  them  pass  over 
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the  crop — thus  crushiDg  the  vermin  by  myriads.  The  best 
gardeners  have  also  stated  that,  to  effectually  clear  the  gardens, 
a  morning  sprinkling  is  equally  required  as  the  one  given  after 
dusk. 

It  is  not  attempted  to  allude  to  all  the  objects  for  which  the 
practice  of  liming  has  been  recommended,  nor  even  to  touch  upon 
the  several  methods  of  applying  the  lime  to  the  land.  It  sumces 
to  have  referred  to  a  few  points  which  bear  upon  the  specific 
agency  of  lime,  which  distinguishes  it  from  any  other  stimulant  or 
ameliorator.  They  who  seek  for  clear  and  trustworthy  remarks 
upon  general  liming,  may  find  them  in  the  Book  of  the  Farm^  vol. 
ii.,  (edit.  1851,)  p.  665  et  seq.—''  On  the  liming  of  land.*"^  Be- 
fore appealing  to  one  paragraph,  (No.  6022,)  it  will  be  but  just  to 
chemistry  to  glance  now  at  the  article  "  On  Lime  "  by  Mr  Way, 
in  Morton* s  Cyclopa^ia  of  Agriculture. 

Frefihly-bumed  lime  is  a  highly  caustic  alkaline  substance,  rapidly  disorganising 
and  destroying  any  organic  tissues  with  which  it  is  brought  in  contact.  The  fredte 
■  nature  of  the  chemical  efect  which  it  produces  in  the  soil  has  always  been  a  subject  of 
much  uncertainty  and  dispute.  It  is  common  to  refer  to  this  substance,  when  nsed 
as  a  manure,  the  office  of  performing  all  those  various  changes  which  it  is  known  to 
possess  the  power  of  effecting  out  of  the  soil.  Thus,  lime  is  said  to  act  by  causing 
the  decotnpoiition  of  vegetable  mould  or  humus,  which  is  insoluble,  and  inducing  it  to 
enter  into  union  with  oxygen,  giving  rise  to  humio  acid ; — which  latter,  of  course, 
would  unite  with  the  lime  to  form  soluble  humates  ;  and  if  we  suppose  these  salts  to 
be  capable  of  yielding  nourishment  of  plants,  we  have  at  once  a  tangible  reason  for 
the  advantage  accruing  from  the  use  of  lime. 

Whatever  may  be  the  information  which  the  man  in  research 
of  truth  may  acquire  by  the  study  of  the  foregoing  lines,  certain  it 
is  that  they  do  not  convey  the  faintest  idea  of  that  specific  action 
which,  happily  for  agriculture,  was  discovered  by  Mr  Rowlandson, 
fifteen  years  or  more  since,  and  candidly  laid  before  the  reading 
public  in  several  faithful  articles.  How  strange  it  is — how  much 
to  be  lamented — that,  notwithstanding  the  disclosure  of  pheno- 
mena, clear  as  the  light,  not  the  slightest  notice  appears  to  have 
been  taken  of  them  by  any  of  the  writers  in  the  agricultural  pub- 
lications. 

To  recur  to  Mr  Way — 

Lime  is  believed  to  effect  important  changes  in  the  mineral  constituents  of  soils. 
Portions  of  granite  and  other  rocks,  from  which  clay  has  been  originally  formed,  are 
still  found  in  it,  and  are  the  source  of  potash,  soda,  magnesia,  &c.,  to  vegetation. 
These  are  decomposed  by  lime  at  a  high  temperature  ;  and  in  course  of  time  this 
substance  will  bring  about  the  same  results  in  the  soil.  In  this  way,  time,  by  liber- 
ating alkaline  substances,  may  produce  a  very  marked  effect,  especially  on  such  crops 
as  are  benefited  by  alkaline  manures. 

As  to  the  direct  action  of  lime  as  an  element  of  food,  Mr  Way 
observes — 

The  addition  of  it  to  soils  may,  in  rare  cases,  be  important,  as  furnishing  an  actual 
clement  of  the  food  of  plants  ;  but  we  believe  that  the  researches  which  have  been 
made  on  the  absorption  of  manure  by  soils,  will  furnish  the  clue  to  much  information 
on  the  subject  of  lime.    There  is  no  doubt  that  certain  compounds  exist  in  the  soil. 
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which  are  capable  of  arresting  and  decomposing  salts  of  ammonia  and  potash,  and  in 
a  similar  manner  of  retaining  organic  matters.  The  compounds  either  contain  lim€f 
or  may  be  produced  in  larger  quantity  by  its  means  ;  whilst,  at  the  same  time,  its 
application  separates  the  alkalies,  &c,  that  haye  already  been  absorbed. 

The  professor  is  certainly  correct  in  anticipating  further  dis- 
coveries connected  with  the  phenomena  of  the  undeviating  libera- 
tion of  lime,  in  some  form  or  other,  dissolved  in  the  clear  and 
colourless  filtrate  that  passes  from  a  body  of  soil  which  has  at* 
tracted  and  fixed  the  ammonia  and  colouring  organic  matter  of 
any  liquid  manure  subjected  to  filtration  through  an  earth  that 
appears  to  be  free,  or  nearly  free^  from  limesiB  a  component.  More 
recent  experiments,  have,  I  believe,  satisfied  the  chemist  of  the 
justness  of  his  surmises.  Thus,  to  the  point, — If  8  ounces  of  a 
dark-coloured  ammoniacal  manure  be  filtrated  by  degrees  through 
2  lb.  of  dry  earth,  contained  in  a  glass  tubulated  drainer,  as  for- 
merly described  by  me — which  earth  is  so  destitute  of  carbonate 
of  lime  as  scarcely  to  yield  a  frothy  bead  when  tested  with  muri- 
atic acid  diluted  by  twice  its  quantity  of  water — the  ammonia  and 
colour,  (;'.6.,  humate  of  ammonia,)  will  be  seized  by  the  soil,  and 
the  water  that  flows  through  will  be  nearly  colourless,  clear,  and 
rendered  so  hard  by  chalky  matter  as  to  curdle  a  spirituous  solu- 
tion of  soap.  Now,  it  is  evident  that  the  ammonia  must  have 
acted  chemically  upon  some  cretaceous  substance  present  in  the 
soil,  but  so  masked  as  not  to  be  detected  by  a  mineral  acid.  We 
thus  re-approach  the  position  which  it  was  our  purpose  to  substan- 
tiate ;  and  shall  proceed  by  calling  the  reader's  attention  to  some 
of  the  views  entertained  by  Sir  H.  Davy,  as  stated  in  his  Seventh 
Agricultural  Lecture — 

When  lime,  whether  freshly-burned  or  slaked,  is  mixed  with  any  moist  fibrons 
Tege table  matter,  there  is  a  strong  action  between  the  lime  and  the  vegetable  mat- 
ter, and  they  form  a  kind  of  compost  together,  of  which  a  part  is  usually  soluble  in 
water.  By  this  operation  lime  renders  matter,  which  was  before  comparatiTely 
inert,  nutritiTe  ;  and  as  charcoal  and  oxygen  abound  in  all  yegetable  matters,  it  be- 
comes at  the  same  time  conyerted  into  carbonate  of  lime. 

The  solution  of  the  question  whether  quick-lime  ought  to  be  applied  to  a  soily 
depends  upon  the  quantity  of  inert  vegetable  matter  that  it  contains.  When  a  soily 
de&cient  in  calcarious  matter,  contains  much  soluble  vegetable  manure,  the  applica- 
tion of  quick-lime  should  always  be  avoided,  as  it  either  tends  to  decompose  the  so- 
luble matters  by  uniting  with  their  carbon  and  oxygen,  so  as  to  become  mild  lime,  or 
it  combines  with  the  soluble  matters,  and  forms  compounds  having  less  attraction  for 
water  thau  the  pure  vegetable  substances. 

In  other  words,  becoming  more  insoluble.  Davy,  it  is  evident, 
had  seen  and  proved  enough  to  demonstrate  the  attractive  power 
of  lime,  but  not  to  resolve  the  problem,  the  solution  of  which  it 
remained  for  Mr  Rowlandson  to  eflFect.  Thus,  at  p.  290,  he 
says — 

I  mixed  a  quantity  of  the  brown  soluble  extract  which  was  procured  from  sheep's 
dung,  with  five  times  its  weight  of  quick-lime.  I  then  moistened  them  with  water; 
the  mixture  heated  very  much.  It  was  suffered  to  remain  fourteen  hours,  and  was 
then  acted  ou  by  six  or  seven  times  its  bulk  of  pare  water.    The  water,  after  being 
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passed  through  a  filter,  was  evaporated  to  dryness  ;  the  solid  matter  obtained  was 
scarcely  coloured,  and  was  lime  mixed  with  a  little  saline  matter. 

Here  we  have  an  experiment  made  by  a  youthful  inquiring 
chemist.  Had  he  employed  one-fiftieth  part  of  the  lime,  and 
made  a  far  stronger  and  more  deeply  tinted  liquid,  procured  by 
digesting  the  sheep  manure  in  water  holding  in  solution  a  little 
alEali  of  any  kind,  (as  before  stated,)  he  would  have  established 
two  facts  of  great  consequence  to  agriculture  ;  but  then  he  would 
have  been  far  in  advance  of  his  period,  and  indeed,  so  far  as  I  can 
perceive,  generally  of  the  present  period  also,  with  all  our  refined 
appliances. 

In  conclusion,  I  tak^  the  liberty  to  revert  to  the  Book  of  the 
Farm^  by  quoting  the  paragraph  No.  6022. 

The  effects  of  lime  are  manifested  in  a  rather  remarkable  manner.  When 
ploughed  down  with  an  ordinary  furrow  by  itself,  no  effect  is  obseryed  on  the  first 
crop  ;  and  when  it  is  ploughed  in  deep,  a  rotation  may  pass  before  it  shows  any 
effect.  When  harrowed  in,  and  the  land  ribbed  for  barley,  after  turnips  eaten  off 
by  sheep,  it  has  its  effect  at  once.  When  ploughed  with  a  light  furrow  above  the 
dung  in  summer-fallow,  even  after  the  lapse  of  a  few  weeks  it  has  a  sensible  effect 
on  the  first  crop.  It  has  the  best  effect  on  the  grass  of  any  crop  in  the  rotation,  and 
most  on  the  clover.  It  loses  its  effect  on  the  same  land  after  several  repetitions. 
It  has  little  effect  on  soils  in  the  neighbourhood  of  large  towns.  It  has  an  injurious 
effect  on  the  potato  crop.  It  has  always  a  good  effect  on  fresh  soil,  as  also  on  moss 
that  has  been  thoroughly  drained.  It  has  a  good  effect  on  all  drained  soils,  and  is 
wasted  on  undrained  ones. 

If  the  discerning  cultivator  reflect  on  all  the  above  and  other 
practical  facts,  and  bring  to  bear  upon  them  the  paramount  and 
specific  agency  of  lime  upon  humous  substances,  a  step  in  advance 
— we  may  rather  say  a  great  stride — will  be  taken  in  the  progress 
of  affricultural  science. 

Some  crops  that  might  be  cultivated  in  Great  Britain  which  are 
not  commonly  cultivated, — Whoever  recommends  the  agriculturists 
of  this  country  to  cultivate  a  new  crop,  incurs  a  great  responsibi- 
lity ;  and  if  his  recommendation  is  attended  by  success,  he  receives 
great  credit.  We  are  neither  presumptuous  enough  to  venture 
upon  the  fo^»"er,  "or  ^<»"«»  "e  sufficient  ambition  to  aim  at  the 
latte**      '^^■''     .!-'"'»     '^''  viorpiy  to  enumerate  certain  crops 

bhat  cic  ^-     -•  ^.i'        '     '     *^»or  countries,  but  which  are 

lot  cult i vat'  -  ;  "^I'^^g  which  there  appears 

to  bf    jnflf?«  -.-  '       j."'«"sibility,  at  least,  of 

'vir^ngold-i^r  •     ^    V-              -           •     ^""V  cultivated  for 

■'.>,  jurp'"'"  '          •   -^  "              "I    ^iv/wn  in  Scotland, 

iS  turnip   *         '•  **•       -  ^— •••        «>  orr'^a.ter  amount  of 

ood  pp  '     ••        *'    ^i^vY*    •      he  sake  of  ex- 

'•actiii^  ju^c       •^  •  I        -^                    c..»'   )ei  11111/  it,  it  might  be 

iiofitabiy  p^*"-   11  Iv/i  tiiis  pu     "      ^    Mi.^     Y^txr*ry^  and  also  for 
**%king  D'»-     -lu.  pie. 
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that  the  usual  average  of  a  beet  crop  is  about  10^  tons  au  acre. 
Each  cwt.  yields  4i  lb.  of  sugar ;  and,  accordinslv,  the  produce  per 
acre  would  be  nearly  half  a  ton  of  sugar.  Boussingault  found 
that,  to  manage  an  English  acre  of  land  under  beet-root,  45^ 
days  of  a  man  and  14  days  of  a  horse  was  the  amount  of  labour 
expended. 

The  expense  of  obtaining  the  sugar  from  the  beet  is,  however, 
very  great.  The  roots  are  washed  and  rasped,  and  then  subjected 
to  strong  pressure ;  the  juice  is  boiled,  filtered  through  animal 
charcoal,  and  boiled  until  it  is  sufficiently  reduced.  But  owing  to 
the  improvements  made  in  the  machinery,  the  cost  of  separating 
the  su^ar  has  been  very  much  lessened ;  and  it  is  now  affirmed 
that  a  farmer  here  might  grow  beet  and  separate  the  sugar,  leav- 
ing himself  a  profit,  and  yet  sell  the  sugar  at  2^d.  per  lb. 

Beet- root  may  be  substituted  for  malt  in  brewing ;  and  suppos- 
ing the  above  calculation  to  be  correct,  it  is  probable  that  a  gallon 
of  beet- root  beer,  of  the  strength  of  ordinary  table  beer,  could  be 
made  for  about  2d.  Did  the  law  allow  it,  and  were  it  considered 
advisable,  a  spirit  might  be  distilled  from  this. 

In  making  sugar  from  beet,  the  residue  is  employed  for  feeding 
cattle. 

Tobacco  is  forbidden  to  be  grown  in  Britain  by  the  excise  laws. 
Indeed,  tobacco  of  the  finest  quality  cannot  be  produced  in  this 
climate ;  and  tobacco  grown  in  Europe,  or  even  Virginia,  cannot 
be  compared  with  that  of  the  Havannah  and  Yarinas.  Still,  the 
plant  does  succeed  in  this  country,  and  tobacco  of  ordinary  quality 
might  be  grown  here.  About  12  cwt.  per  acre  is  a  common  crop ; 
and  more  could  probably,  by  good  farming,  be  attained.  It 
would  therefore  appear  that  tobacco  would  be  a  profitable  crop. 

Tea  is  an  article  for  which  there  is  an  immense  demand,  and 
which,  from  its  passing  through  so  many  hands,  and  its  long 
transit,  sells  at  a  price  that  would  doubtless  very  handsomely  re- 
munerate the  producer  of  it  in  this  country,  provided  it  were 
possible  to  produce  it.  And  there  seems  reason  to  believe  that 
the  green-tea  plant  might  be  acclimatised.  Perhaps  the  best 
plan  would  be  to  procure  seed  from  the  north  of  China  and  Japan, 
in  which  place,  we  believe,  the  cold  of  winter  is  more  intense  than 
here.  Certainly,  if  the  tea  plant  could  stand  our  winters,  it 
would  be  a  very  profitable  crop.  Each  plant  produces  about 
2  lb.  of  tea  annually  ;  and  the  plants  are  planted  from  3  to  6  feet 
apart.  When  it  is  considered  that  tea  sells  for  nearly  3s.  a  lb., 
the  money  return  per  acre  (supposing  these  statements  are  cor- 
rect) seems  enormous.  The  expense  of  preparing  the  tea  for  the 
market  does  not  seem  to  be  great.  It  is  hand-picked,  and  (in 
Brazil)  immediately  dried.  "  From  4  to  6  lb.  are  thrown  into  an 
iron  pot,  the  interior  of  which  is  polished,  and  which  n)ay  be 
somewhat  more  than  3  feet  in  diameter,  by  about  a  foot  in  flepth. 
The  temperature  of  the  pot  is  maintained  at  about  the  boiling- 
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point  of  water.  A  nogro  stirs  the  leaves  in  all  directions  with  his 
nands  until  they  become  quite  soft  and  pliant,  so  that  they  can 
be  moulded  into  pellets  by  movement  between  the  hands.  When 
the  leaves  are  in  this  state  they  are  thrown  upon  a  tray  made  of 
bamboo,  and  strongly  kneaded  for  a  quarter  of  an  hour,  so  as  to 
force  out  a  green  sap  of  a  disagreeable  taste."  They  are  then 
returned  to  the  pot  and  dried. 

Chicory  is  a  plant  that  might  probably  be  introduced  into 
extensive  cultivation.  The  powder  of  its  ground  root  was  origi- 
nally used  as  an  adulteration  amongst  coffee ;  but  now  the  public 
have  acquired  a  taste  for  the  mixture,  and  prefer  it  to  pure  coffee. 
It  is  now  openly  and  avowedly  sold.  It  is  found  that  a  crop  of 
from  12  to  J  5  tons  can  be  obtained  to  the  acre.  The  roots  are 
sliced  and  kiln-dried,  and  the  above  weight  is  then  found  to  be  re- 
duced to  about  1  ton.  This  sells  at  from  <f  15  to  J&23.  The 
cost  of  labour,  kiln-drying,  &c.,  is  about  £5  a  ton.  Consequently 
for  rent,  manure,  and  profit,  there  is  left  a  margin  of  from  ^10 
to  <f  18. 

Oil-producing  plants. — The  rape  is  the  only  plant  commonly 
cultivated  by  the  British  farmer  on  account  of  its  oil.  On  the 
Continent  several  other  plants  are  grown  for  this  purpose,  two 
or  three  of  which  might  perhaps  be  advantageously  introduced. 
The  following  table,  quoted  from  Boussingault,  shows  the  results 
of  some  experiments  made  by  M.  Gauzac  of  Dagny. 


Crop. 

Seed  produced 
per  acre. 

OU  obtained 

per  acre  in 

lbs.  avoirdupoia 

Oil 
percent. 

1 

Cake 
percent. 

Winter  crops — 

cwt  qrs.  lb. 

Colewort, 

19     0     15 

875.4 

40 

54 

Rocket,  . 

15     1       3 

820.8 

18 

73 

Kape, 

16     2    18 

641.6 

33 

62 

Swedish  turnips, 

15    1    25 

595.8 

33 

62 

Curled  colewort, 

16    2    18 

641.6 

33 

62 

Turnip  cabbage, 

13     3    19 

565.4 

33 

61 

Spring  crops — 

Gold  of  pleasure,     . 

17     1    16 

545.8 

27 

72 

Sunflower, 

15     3    U 

275.0 

15 

80 

Flax,      . 

15     ]    25 

385.0 

22 

69 

White  poppy. 

10     1     18 

560.8 

46 

52 

Hemp,    . 

7     3    21 

229.0 

25 

70 

Summer  rape, 

11     3    17 

412.5 

30 

65 

We  do  not  know  what  plants  he  means  by  coleworts  and  turnip 
cabbage,  but  two  of  the  plants  mentioned  in  the  above  list,  the  gold 
of  pleasure  and  the  white  poppy,  and  another  oil-bearing  plant, 
the  Madia  sativa,  have  perhaps  a  claim  upon  the  consideration  of 
the  Dritish  agriculturist. 

The  gold  of  pleasure^  or  the  Gamelina  sativa  of  botanists,  is  a 
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native  of  Britain ;  bat  whether  it  ia  indigenbna,  or  has  been  ae- 
eidently  introduced  from  the  Continent  along  with  flaaL,  is  doubtfol; 
At  any  rate,  although  a  much  esteemed  cnltiyated  plant  of  many 
other  countries,  it  has  never  received  much  attention  in  Britiun: 
and  yet  it  is  not  easy  to  discover  the  reason  of  this.    The  gold  ot 

f>lea8ure  produces  an  oil  for  burning,  which  is  considered  to  have 
ess  smoKo  and  smell,  and  scarcely  any  of  the  latter,  with  a 
brighter  flame  than  that  obtained  from  the  nqpes.  It  yields  a 
large  quantity  of  oil  to  the  acre,  does  well  upon  light  soils,  and 
occupies  the  ground  for  a  short  period,  coming  to  maturity  in  the 
soutn  of  £urope  twice  in  the  season.  Even  here  it  may  arrive  at 
maturity  in  time  for  sowing  grass  seeds  after  it. 

Besides  afibrding  oil,  the  ^Id  of  pleasure  yields  a  fibre  which 
does  for  thatching,  sack-makms,  &c. 

The  white  poppy  is  cultivated  for  the  sake  of  its  milky  juice, 
which  in  its  crude  form  affords  us  opium,  and  for  the  sake  of  tiie 
oil  of  its  seeds.  This  oil  is  in  this  country  munly  used  for  some 
purpose  of  the  painter,  but  m  many  parts  of  the  Continent  it  is 
very  extensively  employed  as  a  substitute  for  butter.  Very  little 
English  opium  is  made,  out  about  40,000  lb.  are  annually  imported 
from  Turkey,  Constantinople,  &c.  This  quantity,  if  erown  at 
home,  would  require  about  seven  hundred  acres.  The  following  ia 
an  account  of  the  produce  obtained  from  an  acre  of  poppies.  We 
have  retained  the  value  of  the  oil  and  oilcake,  but  they  are  greatly 

over-estimated. 

56  lb.  of  opiom,  at  388.,      ....  £100  16  0 

250  lb.  of  cold  drawn  oil,  at  Is.  6d.,             •           .  18  15  0 

1251b.  of  warm  do.,  at  6d.              .           .            .  8  2  6 

500  oil-cakes,  at  188.  per  lOOy         .           .           .  4  10  0 

Total,  .  .  £127    8    6 

The  procuring  of  the  opium,  however,  must  be  an  expensive 
process.  When  the  capsules  are  half  grown,  incisions  are  made 
into  them,  care  bein^  taken  that  the  interior  is  not  penetrated  into. 
A  white  substance  immediately  flows  out,  which  is  collected  by 
old  women  and  children,  by  means  of  knives  covered  over  witn 
sealing-wax.  This  juice  is  scraped  off  into  and  stored  up  in  jars. 
The  seeds  are  not  injured  by  this  process,  but  come  to  maturity 
and  have  the  oil  extracted  from  them  in  the  usual  manner. 

The  poppy,  in  addition  to  its  opium,  extracts  from  the  ground 
a  larger  quantity  of  oil  than  a  cow  can  do.  The  average  quan- 
tity of  butter  that  a  cow  can  produce,  may  perhaps  be  set  down  at 
300  lb.  per  annum,  and  she  will  require  an  acre  and  a  half  of 
ground ;  whereas,  in  the  experiment  we  have  quoted,  the  poppy 
from  that  area  yielded  more  than  370  lb.  of  oil.  Still,  for  vege- 
table oils  for  culinary  purposes,  there  is  little  taste  in  this  country; 
and  the  demand  for  opium  will,  of  course,  always  be  limited* 
Hence  we  can  scarcely  expect  to  see  any  very  extended  culture  of 
the  poppy  in  this  country. 
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The  Madia  sativa  is  the  remaining  plant  of  this  group  that  seema 
to  demand  at  least  a  modified  attention  in  this  country.  It  is 
sufficiently  hardy,  and  would  appear  to  be  productive.  Boussin- 
gault,  now  a  dozen  of  years  ago,  planted  it  along  with  carrots  in  a 
well-dunged  field.  The  crop  took  one  hundred  and  twenty-seven 
days  to  come  to  maturity,  and  the  following  was  the  result : — 

Seeds,  husks  deduoted,  ....  2424  lb. 

Dried  leaveB  used  as  litter,       ....  7700  ,, 

Carrots  without  their  leaves,    ....  31966  „ 

The  seed  gave — 

Of  oil, 6551b. 

Of  cake,  ......  17067  „ 

And  100  parts  of  the  seed  gave — 

Of  oil,  ......  26.241b. 

Of  cake,  ......  70.72  lb. 

Of  loss,  ......  33.04  „ 

100. 

It  is  a  curious  fact,  and  illustrative  of  the  imperfect  manner  in 
which  the  oil  is  separated  from  the  seeds,  that  while  the  common 

f>ressman  only  obtained  some  26^  per  cent,  Boussingault,  in  his 
aboratory,  from  the  same  seeds  actually  procured  41  per  cent. 
When  the  oil-cakes  are  meant  for  feeding,  tliis  loss  is  of  little  con- 
sequence, inasmuch  as  the  oil  serves  a  very  good  purpose;  but 
when  the  cake  is  only  intended  to  be  used  as  a  manure,  it  is  a 
great  loss,  inasmuch  as  the  oil  is  of  little  or  no  use  in  adding  any 
food  for  crops  to  the  soil. 

There  is  a  great  lack  of  plants  in  this  country  cultivated  for  the 
sake  of  the  tannin  that  they  contain.  As  our  readers  are  aware, 
the  basis  of  the  skin  of  animals  is  composed  of  a  substance  to  which 
the  name  of  gelatine  is  ffiven.  One  of  the  properties  of  this  sub- 
stance is,  that  when  comoined  with  tannin  it  forms  the  compound 
of  tannate  of  gelatine,  or  leather — a  substance  which  is  so  useful  to 
mankind.  From  time  immemorial  the  substance  employed  to  fur- 
nish the  tannin  to  the  hides  of  animals,  in  order  to  convert  them 
into  leather,  has  been  oak  bark.  But  as  the  purpose  for  which 
oaks  are  grown  is  their  timber,  and  not  their  bark,  the  supply  of 
oak  bark  cannot  be  calculated  upon,  and  this  is  perhaps  one  of  the 
causes  why  tanning  as  an  art  is  in  such  a  backward  state.  Could 
i  plant  abounding  in  the  principle  of  tannin  bo  grown  on  our 
ields,  there  can  be  little  doubt  but  that  it  would  be  remunerative. 
T^erhaps  we  possess  or  might  possess  such  in — 

The  sumach^  a  species  of  which  is  the  agent  employed  by  the 
"urks  in  tanning.  There  does  not  seem  to  be  any  reason  to  be- 
•eve  that  the  common  sumach  would  not  be  hardy  enough  for  the 
timate  of  this  country.    Some  other  members  of  the  genus  might 

'^bably  also  cr"»     ^'^  *"  R^^^n*^  "no*-~ity  here, 
t  is  possible,  -    -*    '^'^igenous  wild  plants  that 

^^>iita''^  *  'TQ^'^  ^t^^*  '  .,-,*,      .    ,  'Ttigrht  r'^-haps  be  ■«nc^'*S8- 

nlK  -»    I. 
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There  are  two  or  three  plants  that  might  probably  be  advanta^e- 
ously  cultivated  in  this  country,  for  the  sake  of  their  ^^6,  besides 
flax  and  hemp.  Perhaps  the  most  important  of  these,  ridiculous 
as  the  assertion  seems,  might  be  the  nettle.  At  any  rate,  its 
claims  have  never  been  sufficiently  considered.  We  leave  the  nettle, 
however,  to  its  insignificance,  and  pass  on  to  the  enumeration  of 
two  plants  that,  were  there  a  demand  for  cheap  wine  in  this  country, 
might  perhaps  be  profitably  grown  in  Britain,  and  their  juice  con- 
verted into  wine.  In  order,  however,  to  have  clear  ideas  upon  this 
point,  it  is  perhaps  necessary  to  recal  to  our  memory  the  exact 
composition  of  wine. 

Wt?ie  essentially  consists  in  a  mixture  of  alcohol,  that  has  been 
produced  by  the  fermentation  of  sugar,  of  tartaric  acid,  a  peculiar 
ether,  and,  perhaps,  other  flavouring  substances,  the  whole  diluted 
with  at  least  seventy-five  per  cent  of  water.  Sugar  is  contained 
in  a  great  many  vegetable  productions,  and  only  differs  in  chemical 
composition  from  alcohol  in  each  equivalent  of  it  containing  one 
atom  more  of  carbon  and  two  of  oxygen.  If  we  extract  these  last 
mentioned  atoms  from  sugar,  we  have  at  once  alcohol ;  and  we  pro- 
duce this  change  artificially,  by  what  is  called  the  process  of  fer* 
mentation.  In  order  that  this  process  of  fermentation  shall  take 
place,  the  sugar  must  be  dissolved  in  water,  the  solution  must  be 
placed  in  a  certain  temperature,  and  to  it  a  substance  called  fer- 
ment must  be  added.  Two  of  the  commonest  of  our  ferments  are 
gluten  and  yeast.  When  to  a  solution  of  sugar  and  water  either 
of  these  are  added,  an  intoxicating  drink  is  produced.  Then  malt 
contains  a  large  quantity  of  sugar;  and  if  this  be  dissolved  in  water, 
and  fermented  by  having  yeast  added  to  it,  we  have  ale  or  beer. 
In  like  manner  apples  contain  sugar,  water,  and  gluten;  and  when 
apple  juice  is  placed  in  a  proper  temperature,  it  ferments  and 
forms  cider.  Wine,  however,  is  not  only  an  alcoholic  drink 
obtained  from  the  action  of  a  ferment  converting  sugar  into  alco- 
hol, but  its  alcohol  and  water  essentially  contain  tartaric  acid, 
ether,  &c. 

The  grape  contains  water,  sugar,  gluten,  and  tartaric  acid,  and 
hence  its  juice  ferments  and  is  changed  into  a  mixture  of  water, 
alcohol,  and  tartaric  acid,  and,  by  keeping,  the  formation  of  an  ether 
is  eventually  brought  about.  Hence,  m  all  ages,  the  fermented 
juice  of  the  grape  has  been  considered  the  type  of  wine;  and  the 
great  consumption  of  it  in  this  country,  notwithstdnding  its  high 
price,  shows  how  very  much  a  necessary  of  life  it  has  become. 
Formerly,  in  the  south  of  England,  vineyards  were  common.  It 
has  been  conjectured  that  their  management  was  only  known  to 
the  monks,  and  that  they  fell  out  of  cultivation  after  the  Refor- 
mation, because  the  farmers  were  ignorant  of  the  proper  culture  of 
the  plant.  One  or  two,  however,  lingered  on  until  our  fathers' 
times,  and  we  know  that  the  wine  that  they  produced  resembled 
claret.     Provided  they  would  pay,  there  is  notning,  to  our  certain 
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knowledge,  to  prevent  the  production  of  good  wholesome  wine  in 
the  south  of  England. 

The  expense  of  management  in  a  vineyard  is  doubtless  great, 
and  we  have  not  any  data  just  now  before  us  by  which  we  could 
estimate  it.  The  produce  of  one  is  more  easily  ascertained,  and 
the  following  table  indicates  the  wine  obtained  per  acre  from  a 
vineyard  in! landers,  in  about  the  latitude  of  London,  for  13 years* 
It  was  planted  in  1822,  and  began  to  yield  in  3  years. 


'Vaam 

Wine  per  acre 

Years. 

Wine  per  acre 

X vafoi 

in  gallons. 

ingaDoDt. 

1825 

68.75 

1832 

209.  9 

1826 

192.  0 

1833 

311.  6 

1827 

0.  0 

1834 

413.  4 

1828 

115.  0 

1835 

620.  0 

1829 

55.  9 

1836 

644.  5 

1830 

0.  0 

1837 

184.  4 

1831 

153.  0 

The  average  quantity,  per  acre,  of  wine  obtained  yearly  from 
this  vineyard,  is  224^  gallons,  or  110  dozens.  If  the  average  of  the 
last  six  years,  however,  when  the  vines  had  got  fairly  established, 
be  taken,  it  would  be  considerably  higher. 

The  vine,  however,  is  a  very  uncertain  crop.  Unless  it  receive 
the  exact  amount  of  heat  and  light  that  it  likes,  it  does  not  form  a 
sufficient  quantity  of  sugar ;  and  the  wine  that  is  made  from  it  is, 
of  course,  deficient  in  alcohol.  The  French,  who  are  the  best 
wine-makers  in  the  world,  have,  however,  found  a  remedy  for  this ; 
and  now,  when  the  juice  of  the  grape  is  deficient  in  sugar,  they 
add  as  much  sugar  to  it  as  will  make  up  the  deficiency  ; — and  in 
this  manner  they  secure  the  same  strength  of  their  wine  each 
year,  and  are  in  a  great  measure  independent  of  season.  And  by 
the  aid  of  this  fact,  not  only  might  a  vintage  be  secured  in  the 
south  of  England  each  year,  but  wine  might  perhaps  be  made 
farther  north  than  even  was  the  case  before. 

There  is  a  great  deal  of  incredulity,  first,  upon  the  possibility 
of  making  wine  at  all  in  this  country ;  and,  secondly,  upon  the 
possibility  of  making  good  sound  wine  from  unripe,  or  partially 
unripe,  grapes.  Besides  the  statement  that  wine  used  to  be  annu- 
ally made  in  England,  we  may,  regarding  the  first  point,  quote 
the  experience  of  Mr  Hamilton,  who  made  champagne  upon  his 
property  in  England.  "  Many  good  judges  of  wine,''  he  says, 
"  thought  it  superior  to  the  best  champagne  they  ever  drank,  even 
the  Duke  de  Slirepoix  preferred  it  to  any  other  wine  ;  but  such 
is  the  prejudice  of  most  people  to  anything  of  English  growth, 
that  I  generally  found  it  prudent  not  to  declare  where  it  grew  till 
after  they  had  passed  their  verdict  upon  it.  The  surest  proof 
that  I  can  give  ot  its  excellence  is  that  I  sold  it  to  wine  merchants 
for  50  guineas  a  hogshead;  and  one  wine  merchant  to  whom  I  sold 
.£^500  worth  at  one  time,  assured  me  that  he  sold  some  of  the  best 
of  it  at  7s.  6d.  to  10s.  6d.  per  bottle.'' 
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Upon  the  second  point,  we  will  state  the  authority  of  Dr  Mac- 
culloch.  "  It  has  been  fully  proved,^'  he  writes,  "  that  a  compound 
of  an  artificial  mttst  can  be  labricated  from  due  mixture  of  sugar 
with  the  extractive  matter  and  saline  substances  of  fruits  capable 
of  undergoing  a  regular  fermentation,  and  of  forming  good  and 
perfect  wine.  Long  ago,  experiments  were  made  in  Fi-ance,  by 
several  chemists,  with  green  grapes  and  sugar,  with  complete 
success.  I  have  repeated  these  experiments,  and  varied  them,  with 
the  best  effects.  The  produce  is  varied  with  the  management,  and 
the  result  of  the  trials  has  been  wine  resembling  cliampagne,  Grave, 
Rhenish,  and  Moselle ;  and  of  qualities  so  perfect,  that  the  best 
judges  and  wine-tasters  have  not  been  able  to  distinguish  them 
from  foreign  wines.  The  grapes  may  be  used  in  any  state,  how- 
ever immature." 

One  pound  of  sugar  fermented  affords  as  much  alcohol  as  makes 
two  bottles  of  a  wine  of  the  strength  of  champagne. 

Considering  all  the  above  facts,  and,  moreover,  the  possibility, 
which  we  here  leave  out  of  the  question,  of  other  vegetable  produc- 
tions afibrding  wine,  there  is  a  probability  that  the  time  may  come 
when  the  British  farmer,  like  the  French  one,  will  grow  upon  a 
part  of  his  farm  something  that  will  be  converted  into  wine. 

Madder  is  a  plant  that  can  perhaps  be  grown  to  greater  perfec- 
tion in  this  country  than  anywhere  else.  We  doubt,  however,  if 
it  is  Jbown  at  all ;  and  yet  it  would  appear  to  be  a  profitable  crop. 
In  Alsace  it  is  propagated  by  usin^  the  sprouts  that  it  throws  out 
in  spring,  and  which  very  readily  strike.  The  soil  is  heavily 
manured  and  trenched,  and  the  plautinff  takes  place  in  May.  The 
roots  are  not  ready  for  gathering  until  the  second  November  follow- 
ing, and  the  crop  is  estimated  to  average  about  3300  lb.  per  acre. 
This  is  equivalent  to  an  annual  crop  of  1650  lb.,  or  nearly  15  cwt. 
The  price  of  madder  fluctuates;  but  it  is  often,  we  fancy,  £S  a  cwt. 

A  number  of  leguminous  plants  might  be  cultivated  in  this 
country  for  the  sake  of  their  ripe  seeds.  The  following  table, 
copied  from  Schwertz,  indicates  the  produce  per  acre,  and  the 
weight  of  a  bushel  of  haricots,  lentils,  and  vetches : — 


Weight  of  bushel 
in  lb. 

Produce  per  acre 
in  busbel». 

Weight  of  dry  straw 
per  acre. 

Haricots, 

47.6 

66.7 

not  stated 

Lentils, 

62.3 

39.8 

do. 

Vetches, 

62.3 

41.2 

2  tons  4  owt  2  qrs.  11  lb. 

The  Transactions  of  the  Highland  and  Agricultural  Society 
for  July  1852  contain  an  essay  on  the  cultivation  of  lentils,  by  M. 
Guillei'ez. 

A  still  more  valuable  suggestion  was  recently  madebv  Professor 
Voelcker,  in  his  paper,  in  our  pages,  upon  Qutnoa.  If,  as  seems 
very  probable,  this  plant  could  ripen  its  seeds  at  a  high  elevation 
above  the  sea,  many  of  our  uncultivated  mountains,  now  scarcely 
worth  anything,  might  afford  a  due  supply  of  grain. 
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.,  Not  only  is  the  introduction  of  a  new  crop  a  source  of  direct 
profit  to  the  farmer,  but  its  good  influence  oiten  extends  further 
than  this,  and  greatly  improves  agriculture.  As  instances  of  the 
truth  of  this,  we  may  cite  the  introduction  of  clover  and  turnips. 

The  Straight  Line  and  the  Curve.  By  Mr  David  Gorrib,  Annat 
Cottage,  Errol. — Curious  notions  have  been  entertauied  regarding 
the  comparative  merits  of  the  straight  line  and  the  curve.  Some 
fields  in  the  Carse  of  Gowrie  are  still  laid  out  in  curved  ridges — a 
remnant  of  the  time  when  oxen  performed  the  work  of  horses.  A 
Carse  farmer  once  argued  against  these  ridges  on  the  point  04 
beauty.  He  considered  that  straight  ridges  were  the  most  beauti* 
ful ;  and  in  support  of  his  opinion  advanced  the  rather  question- 
able proposition,  that  "  nature  never  made  a  crooked  line !  ^'  A 
contrary  argument  might  have  been  urged  on  the  other  side,  with 
fully  as  much  propriety.  But  reasons  of  a  more  metaphysical 
nature  have  been  advanced  on  this  subject.  All  persons  are  not 
content  simply  to  say,  with  certain  of  Repton's  employers,  "I 
love  an  avenue,"  or,  "'  I  hate  an  avenue."  The  author  of  a 
recently  published  nonsensical  volume,  which  pretends  to  unveil 
a  new,  and  the  only  true  philosophy,  uses  the  following  language 
in  describing  how  sublimity  may  be  defined  : — 

There  is  nothing  purposeless  in  nature,  and  hence  no  natural  bias  of  the  mind  is 
purposeless.  In  the  forms  of  things  the  mind  has  a  bias  towards  curves.  Bat 
why  ?  There  arc  many  reasons.  I  wiU  mention  one.  Man  cannot  comprehend 
infinity  ;  nor  can  he  derive  pleasure  from  what  he  cannot  comprehend.  A  Btraighl 
line  has  in  it  the  principle  of  infinitude  :  unbroken,  it  is  infinite.  The  mind  strives 
to  grasp  it,  and  is  repulsed.  There  is  more  of  awe  than  pleasure  in  this  repnlse. 
From  its  interminable  vastness,  we  cannot  take  in  the  thought :  we  are  doomed  to 
joyless  ignorance.  The  emotion  we  experience  is  Sublimity.  Whatever  awakens 
the  feeling,  or  impresses  us  with  the  idea  of  undefined  or  defineless  immensity,  is 
sublime.  Of  this  the  straight  line  is  suggestive  ;  hence  it  affords  the  mind  less  satis- 
faction than  the  curve  ;  and  for  this  reason — the  mind  can  comprehend  the  circle.  No 
matter  how  immense  it  be,  the  mind  can  travel  round  it.  The  process  is  easy.  There 
is  something  cut  out  from  space  ;  something  we  can  comprehend  and  know.  This  is 
the  source  and  purpose  of  the  bias.  Every  natural  bias  of  the  mind  has  the  same 
tendency  ; — it  yearns  to  know. 

There  may  be  an  argument  here  in   support  of  the  author'^s 

theory,  that  knowledge,  or  what  he  calls  intelligence,  is  the  only 

Tood  ;  that  there  is  no  such  a  thing  as  evil,  and  that  what  we  call 

lin  is  only  the  result  of  ignorance.     "Without  referring  further  to 

lie  theory  propounded  in  his  book — a  book  ill  fitted  to  attain  its 

object  of  bringing  round  the  Millennial  age — it  may  be  allowable  to 

nquire  in  how  far  the  principle  expounded  in  the  above  extract 

las  a  bearing  on  the  art  of  ornamental  gardening  ;  for  certainly  it 

vould  seem  to  indicate  that  landscape-gardeners  have  hitherto,  in 

-ume  things,    been   acting   from  false    motives.     We  have  been 

xccv^^rr^-^^  to  consider  that  no  landscape  can  be  really  pleasing 

^'"^  '*  possess  whp*   is  called  continuity.     This  principle 

*^''    ^ioj>pinc     «»nHp/.pno    xy^^   q^^Q   ev'»»*v   pleasiDg 
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painting.  And  can  it  then  be  trae,  that  the  feelinc;^  incited  by  th« 
continuous  and  the  infinite  is  only  that  of  the  joyless  and  painful 
sublime!  It  may  be  well  to  seek  a  settlement  of  thin  point 
before  saying  anything  further  about  the  straight  lino  ana  th«i 
curve.  And  it  may  be  best  to  begin  by  citing  the  authority  of  at 
least  one  painter  and  one  landscape-gardener. 

A  certain  painter,  whose  name  carries  weight,  embodied  a  priiion- 
scene  on  his  canvass ;  and  the  group,  comprising  iigurcN  of  tho 
captive  and  his  friends,  who  had  come  on  a  viMit  of  coiidoliiii(;ci, 
was  in  every  way  perfect.  But  the  back-ground  of  the  pirstum 
consisted  only  of  the  bare  and  unbroken  prinon  wall,  and  tlio  urtiMt 
felt  that  something  was  awanting.  To  supply  tliiH,  li«)  naintud  a 
window  in  the  wall — and,  small  and  gratiid  though  it  wa«,  it 
showed  that  a  universe  extended  beyond  that  uriAhu  wall  -ami 
thus  completed  the  picture.  In  every  painting  that  itlatmnH  tiiam 
is  something  that  gives  rise  to  the  idea  of  infinitude. 

Bepton  caused  an  avenue  to  di.sapfM;ar  over  i\ui  Urow  of  a  fining 
ground,  that  its  termination  mitjht  be  hidd<:n,  and  thai  it  ini[(ht 
give  rise  to  the  idea  of  infinitude. 

And  why  is  it  that  an  abrupt  termin;ition  t/i  a  wood  or  a  lak«s  jm 
displeasing!  Why  is  it  that  we  are  Ihhh  ph;a«ied  with  a  wood,  a 
sheet  of  water,  or  a  flower  garden,  when  lU  nhape  \h  muin  i:niirtt, 
than  when  part  is  hidden  !  Certainly  it  in  hecaune  tho  iina|/ina-- 
tion  delights  in  being  exercised,  and  would  fain  Moar  <;ven  towardM 
the  infinite.  If  the  infinite  gives  pain,  then  nothing  in  a  hind- 
scape  should  be  allowed  to  awaken  the  idea  that  oLh«:r  land«<;apeM 
lie  beyond.  Let  this  be  granted,  arid  the  VUvm  of  Mirza  inuttt 
be  written  over  again.  It  constituted  one  of  the  heautieii  of  the 
abodes  of  bliss,  seen  in  that  virion,  that  flowery  iulanda  extended 
one  beyond  the  other,  in  an  azure  f*ea,  as  far  as  the  eye  could 
reach ;  and  there  was  no  apparent  boundary  to  the  ocean,  or 
limits  to  the  number  of  those  beauteous  islands  that  diversified 
its  surface.  If  knowledge  is  necessary  to  tiie  appreciation  of  the 
beautiful,  then  Mirza's  island-studded  sea  should  have  \me\\  a 
circular  lake,  with  table-land  of  uniform  height  forming  its  boun- 
dary at  the  horizon. 

Kuskin^s  theory  of  benutv,  though  it  has  been  objected  to  by 
certain  reviewers,  seems  to  Le  truthful  when  compared  with  that 
indicated  in  the  above  extract.  He  considers  that  the  principles 
of  beauty  and  harmony,  such  as  order,  unity,  variety,  and  infini- 
tude, are  typical  of  the  character  and  works  of  the  Deity ;  and, 
therefore,  that  they  are  satisfactory  to  the  human  mind.  The 
typical  theory  would  have  to  be  given  up,  were  the  principle  of 
continuity  to'  be  regarded  as  displea-ing,  and  as  fitted  to  give 
pain. 

The  practice  of  some  planters  has  given  countenance  to  the 
theory  of  knowledge  being  necessary  to  the  appreciation  of  the 
beautiful.     The  circular  clump  remained  long  in  fashion,  and  tlie 
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circle  was  only  varied  by  the  oval,  while  both  had  for  their  back- 
ground a  tame  serpentine  belt  of  trees,  the  laying  down  of  the  for- 
mal sweeping  lines  of  which  was  a  work  of  much  trouble,  while 
the  result  was  that  monotonous  distinctness  which  harmonises  so 
ill  with  the  natural  picturesque  character  of  trees.  That  the 
injurious  effect  of  such  planting  might  be  as  complete  as  possible, 
the  clumps  were  placed  on  all  the  higher  grounds,  as  it  clumps 
capped  knolls  had  oeen  expected  to  partake  of  the  poetical  beauties 
of^  *•'  cloud-capped  hills.''  Even  to  this  day  there  may  be  found 
advocates  of  the  clump,  and  of  that  system  of  alternating  convex 
and  concave  sweeps,  by  which  a  plantation  may  be  adapted  to  the 
shape  of  the  hill  on  the  summit  of  which  it  stands  ;  and  may  have 
its  fence  line  carried  round  the  brow  of  the  hill,  as  near  as  may 
be  horizontallv,  however  much  varied  by  hollows  and  projections 
the  hill  itself  may  happen  to  be.  This  mode  of  planting  may 
render  more  apparent  tlie  shape  of  the  ground  on  which  the  plan- 
tation stands ;  and  tliis  would  certainly  be  desirable,  if  the  intelli- 
gence theory  were  correct.  But  supposing  this  to  be  the  case, 
what  would  become  of  all  that  intricacy  and  variety  which  painters 
have  prized  so  much,  and  which  have  ranked  amongst  the  chief 
attractions  of  the  landscape  garden  I  When  mannerism  is  followed 
in  any  of  the  fine  arts,  it  is  of  importance  that  inquiry  should  be 
made  regarding  the  principles  of  design,  and  the  causes  which  lead 
to  the  appreciation  of  the  beautiful.  The  word  taste  is  used  by 
everybody,  but  that  word  too  often  signifies  those  likings  to  par- 
ticular forms  or  fashions  which  have  no  foundation  in  truthfulness* 
And  however  little  it  may  have  been  acknowleged  by  writers  on 
the  fine  arts,  the  principles  of  beauty  and  harmony  bear  intimate 
relation  to  those  Scriptural  and  evangelical  truths,  without  a  know- 
ledge of  which  the  position  and  prospects  of  the  human  race  are 
matters  of  dark  uncertainty.  It  is  because  this  has  been  forgotten, 
that  so  much  falsehood  in  taste  has  been  manifested.  This 
falsehood  was  greatly  prevalent  in  the  dark  ages,  especially  in 
regard  to  architecture  and  sculpture.  Recent  revivals  of  the 
painted  oriels  of  rr^'^^'^^il  architecture  indicate  a  relapse  into 
*.he  weak  and  "^<^an*«  .^^  of  design.     The  illustrated  magazines 

Jiat  have  to  o-^       .  ..Qf'^nr*^  'V^m  iUo^  era  of  the  Great  Indus- 

rial  Ex^*^^*  ■  '^«   <••  vv,  .ftiiiuxigst  other  things,  to  form 

* '•'^^^rd  f    ^-    ■■  ^«    ^"'    'llustrative  example,  what 

d  be  ^-    •-  •  '»ar  table,  having  the  body 

c.jle  itself  being  nothing  else 
'  "v       •■       •••ue  in  a  horizontal  position  ? 

.^ures  of  men  and  beasts,  or 

K—  ^9  of  ti    ■■         i  V       ustigure  "lere  articles  of  furni- 

i  '^   yi  .1      I  larin^n       *fh  if^  position  aud 

'J         ■    iiuc^v^  't»-  ^tii  v/1  otveeping  lines, 

>»^  •*■  »"  ♦h'^ .'    •-••»    iH'^rpmpnt  of »  countr3'- 
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Side, — an  object  which  requires  unity  in  the  whole  landscape,  and, 
consequently,  the  absence  of  all  marked  boundaries  between  policies 
and  the  grounds  surrounding  them,  and  between  the  estate  of  one 
landed  proprietor  and  that  of  another.  The  sense  of  property  is 
not  necessary  to  the  enjoyment  of  the  beautiful — that  is  to  say, 
such  a  sense  of  property  as  results  from  the  possession  of  charters 
and  parchments.  There  is  indeed  a  sense  of  property  that  height- 
ens the  enjoyment  of  the  beautiful,  but  it  consists  in  an  assurance 
of  relationship  on  the  part  of  the  spectator  to  the  Owner  of  all  the 
earth.  Gowper  embodied  this  sentiment  in  one  of  his  poems,  and 
Chalmers  repeated  it  on  first  ascending  Ben  Lomond  and  casting 
his  eye  round  on  the  scenery  beheld  from  that  lofty  mountain. 
In  the  writings  of  at  least  one  landscape-gardener  a  similar  feeling 
is  recorded.  In  Loudens  "Treatise  on  Country  Residences, 
published  in  1806,  when  its  author  was  but  a  young  man,  the  fol- 
lowing passage  appears :— 

The  last  purpose  that  I  shall  take  notice  of  is,  where  a  person  has  in  Tiew  to  fed 
and  enjoy  all  the  appearances  of  nature.  He  requires  few  directions  ;  his  habitation, 
wbatcTer  it  be  of  itself,  whether  an  obscure  cottage  or  Tillage  garret,  wiU  be  a  situa- 
tion, if  possible,  where  "  nature,  uneonfined,  displays  all  her  graces."  His  property 
is  all  nature  ;  and,  knowing  no  bounds  to  his  estate,  he  may  therefore  change  his 
residence  at  pleasure.  Content  to  receive  fh>m  man  only  what  are  caUed  the  neces- 
saries of  life,  he  is  sure  of  enjoying  the  most  sublime  mental  luxuries  which  heayen 
and  earth  afford  ; — and  whether  he  opens  his  eyes  and  beholds  the  rising  sun  dis- 
persing the  clouds  which  empurple  the  distant  horizon,  or,  shutting  them,  contem- 
plates that  yariegated  circle  of  colours  which  is  formed  by  the  compression  of  the 
eyelids, — whether  he  remarks  the  *  green  blade  which  twinkles  in  the  sun,'  or  '  the 
huge  oak  which  in  the  forest  grows,'  his  soul  is  alike  exalted  in  the  discoyery  of 
divinity. 

And  after  a  life  of  harassing  cares  and  incessant  labour, 
the  writer  of  this  paragraph  bore  testimony  to  the  fact,  that 
there  can  be  no  peace  of  mind  without  the  knowledge  of  Chris- 
tianity. 

If  there  is  sentimentalism  in  such  feelings,  it  is  of  a  truthful 
kind  ;  and  those  are  to  be  envied  who  possess  it.  Such  persons 
can  ill  appreciate  the  motives  of  those  designers  and  planters  who 
lay  it  down  as  a  rule  that  all  plantations  which  may  be  seen  ^'frorn 
the  windows  of  a  gentleman's  house,  or  from  any  part  of  his  plea- 
sure-grounds," should  be  tastefully  laid  out — come  what  will  of 
such  as  are  not  visible  from  these  favoured  points  of.  view.  The 
sentence  within  inverted  commas  occurs  in  a  modem  work  on 
arboriculture,  and  is  here  quoted  for  the  purpose  of  having  its 
principle  disowned.  A  garden  may  confine  its  oeauties  within  its 
wall  or  its  hedge ;  and,  to  preserve  its  character  as  a  place  of  seclu- 
sion, it  is  requisite  that  it  should  do  so ;  but  the  beauties  of  plan- 
tations should  belong  primarily  to  the  district  of  country  in  which 
they  exist.  Hence  the  error  of  those  designers  who  surrounded 
the  park  by  an  exclusive  belt  of  trees  was  an  error  of  principle, 
and  not  merely  to  be  condemned  on  account  of  changes  in  fashion. 
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It  is  possible  for  fashions  to  change,  and  yet  for  principles  to  re- 
main  unaffected. 

This  brings  us  back  to  the  point  of  dispute  between  the  com- 

Earative  merits  of  the  straight  line  and  the  curve.  Both  have 
een  fashionable,  and  both  nave  been  unfashionable.  It  is  not 
necessary  that  the  one  should  be  condemned  for  the  sake  of  up- 
holding the  other.  Were  it  true  that  the  infinite  gives  pain,  and 
that  the  straight  line  is  peculiarly  suggestive  of  the  infinite,  then 
farewell  to  the  avenues  of  the  French  style,  the  canals  of  the 
Dutch  style,  the  terraces  of  Italy,  and  all  the  distinguishing  fea- 
tures of  modern  street  architecture;  Princes  Street,  once  the 
pride  of  the  Scottish  metropolis,  becomes  a  deformity ;  and  the 
promenade  of  the  Champs  Elysde  in  Paris  must  be  broken  up,  and 
nave  its  fine  perspective  destroyed  by  the  introduction  of  serpen- 
tine lines.  But  the  infinite  does  not  give  pain,  and  the  straight 
line  is  not  necessarily  or  exclusively  suggestive  of  the  infinite. 
On  the  contrary,  the  straight  lines  and  consequent  right  angles 
of  geometric  landscape-gardening  have  oftentimes  an  effect  exactly 
contrary  to  that  of  continuity,  while  the  alternating  curves  of  the 
"  line  of  beauty  "  may  well  invite  the  idea  of  infinitude.  By  a 
circle,  or  any  segment  thereof,  "  there  is  something  cut  out  from 
space — something  we  can  comprehend  and  know  ;'  but  this  can- 
not be  said  of  the  serpentine  line,  or  line  of  beauty ;  and  yet  every 
one  will  allow  that  this  line  is  more  beautiful  than  any  correctly 
drawn  segment  of  a  circle.  The  matter  resolves  itself  into  this — 
that  beauty  is  not  confined  exclusively  either  to  the  straight  line 
or  the  curve ;  and  to  neither  is  it  necessary  to  attach  the  idea  of 
a  painful  sublimity.  The  sublime  grandeur  of  a  wild  rocky  or 
mountainous  country  has  nothing  to  do  with  straight  lines ;  and 
the  beauties  of  a  terrace  or  promenade  exist  independently  of  the 
curve.  There  is,  indeed,  a  peculiar  beauty  in  a  crescent  or  circus 
of  street  houses ;  but  part  of  tiiis  beauty  is  the  result  of  contrast, 
and  a  city  would  have  a  monotonous  effect  were  all  its  streets  to 
be  segmental  or  circular. 

The  cone  has  been  reckoned  to  possess  a  greater  degree  of  beauty 

than  any  other  body,  because  it  unites  the  three  elementary  forms 

of  the  right  line,  the  triangle,  and  the  circle.     This  supposes  that 

all  the  three  forms  are  beautiful,  and  the  landscape-gardener  will 

le  safe  to  act  on  this  supposition.     In  some  styles  of  gardening 

.nese  elementary  forms  may  be  combined,  and  in  others  it  is 

•-"•'^ssary  to  keep  them  separate.     In  picturesque  planting  the 

,  -'^nfin'^  line  is  to  be  avoided  equally  with  the  straight  line  or 

>       -   .>-2^.e.     In  forming  fences  around  proposed  plantations,  it 

-  .^^dsary  sometimes,  to  save  expense,  to  choose  lines  that  are 
ii,/aight  or  of  easy  curves ;  but  intricacy  may  be  produced  even 
""ben  the  trees  are  young,  by  planting  groups  without  the  fence, 

-  4  by  I'^^'-ing  spaces  unplanted  within  it.     These  blank  spaces 

...      p^f/*o    nai      iflfr-/?   yrsuti   *o»-  '   if finrr,  anrl  «vi1]  ihnjr  Hfi  uot 
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altogether  useless.  This  mode  of  planting  may  be  condemned  by 
him  who  looks  at  a  plantation  only  with  the  eye  of  a  practical 
forester,  and  who  regards  blank  spaces  as  deformities,  and  thinks 
that  a  plantation  is  only  perfect  when  all  its  space  is  occupied  with 
free-growing  trees  standing  at  regular  distances.  The  forester 
and  the  picturesque  planter  act  from  diverse  motives ;  the  one 
looks  to  the  pecuniary  value  of  the  trees,  and  the  other  to  their 
individual  or  collective  beauty.  Let  the  forester  have  it  all  his 
own  way,  and  picturesque  beauty  will  be  sacrificed;  but  the  de- 
signer may  provide  at  once  for  beautiful  effect,  and  for  pecuniary 
value  in  a  large  measure — though,  of  course,  something  of  this  last 
must  be  sacrificed. 

Whatever  lines  and  forms  may  be  adopted,  it  will  be  well  for 
the  landscape-gardener  to  adhere  to  the  grand  leading  principle  of 
continuity,  or  unbouudedness  in  scenery.  Let  metaphysical 
philosophers  say  what  they  will  about  the  necessity  of  knowledge 
to  the  enjoyment  of  the  beautiful,  that  landscape  will  always  have 
the  most  pleasing  efi'ect  which  afibrds  food  to  the  imagination 
rather  than  to  the  reason.  The  soul  is  immortal  and  aspiring, 
and  delights  in  picturing  an  extension  of  the  scenery  that  lies 
within  the  range  of  the  bodily  vision.  This  occupation  is  entirely 
connected  with  the  imagination,  and  is  unaffected  by  any  know- 
ledge we  may  possess  regarding  the  real  character  and  appearance 
of  what  is  hidden  in  a  landscape.  It  is  enough  if  at  the  farthest- 
off  point  of  any  object  there  be  no  appearance  of  abruptness,  but 
rather  something  to  excite  the  idea  of  continuation,  and  lead  to 
an  aspiring  after  the  infinite.  When  a  landscape  is  ornamented 
in  this  way,  we  may  say  with  the  poet,  ''Immortals  have  been  here ; 
could  aught  but  souls  immortal  this  have  done!" 

Experiments  on  the  Vegetation  of  Barley  in  Artificial  Soil.  By 
Dr  W .  Hexneberq,  Chemist  to  the  Royal  Agricultural  Society 
of  Hanover. — I  was  charged  by  the  President  of  the  Agricultural 
Society  again  to  make  use  of  the  experimental  boxes  placed  in  the 
Botanic  Garden  at  Brunswick,  which  had  remained  unemployed 
since  the  departure  of  Professor  Polstorff,  who  handed  over  to  me, 
at  my  request,  the  result  of  the  experiments  on  vegetation  previ- 
ously instituted  by  himself.  On  the  following  report  of  these  in 
the  summer  of  1851,  I  immediately  published  some  remarks,  in 
order  to  guard,  from  the  commencement,  my  colleague  Mr  Phin, 
the  botanic  gardener  there,  and  myself,  from  the  reproach  of  over 
self-estimation  of  our  performances.  We  would  wish  our  work  to 
be  regarded  as  only  an  "attempt  at  experiments."  A  publication 
of  this  attempt  is  justified,  at  any  rate,  in  this  point  of  view,  that 
a  preliminary  indication  of  the  sources  of  failure  which  occur  in  a 
particular  kind  of  experimental  researches,  conduces  to  the  render- 
mg  the  result  of  later  labours  in  this  field  more  certain.  Mr 
Polstorff^s  researches  on  the  constituent  parts  of  the  soil  neceer- 
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sary  to  Uie  successful  growth  of  barley  plants,  has  led  to  i 
conclusion* — 

1 .  ''  A  soil  which  is  endowed  with  the  most  appropriate  a 
most  superior  physical  properties  for  the  cultivation  of  plai 
yields  no  crops  wlien  limited  to  these  alone." 

2.  "  A  soil  which  is  free  from  all  organic  substances  yields 
highest  return,  provided  it  possesses   the   appropriate   physi 
qualities,  and  contains,  in  a  suitable  form,  the  necessary  mine 
constituents  of  plants." 

In  order  to  arrive  farther  at  the  knowledge  of  the  regulai 
which  presides  in  the  life  of  plants,  we  have  at  present,  in  reg 
to  the  nutritive  constituents  of  the  soil,  to  direct  our  particc 
attention  to — 

1.  The  quality. 

2.  The  quantity. 

3.  The  form  of  the  mineral  manure-media. 

We  therefore  proposed  to  ourselves  the  following  propositi 
for  our  experiments  on  barley  culture : — 

1.  Polstorff's  experiments  had  given  the  result,  that  the  a< 
tion  of  a  so-named  humus  matter — as,  for  example,  decay 
vegetable  matter — to  the  kind  of  soil  consisting  of  mineral  bod 
hstd  been  without  any  favourable  influence  on  the  vegetatioi 
the  barley.  Nay,  more,  in  the  year  1847,t  the  box  No.  7,  wl: 
contained  no  humus,  gave  1863  grs.  more  in  grain  and  straw  i 
the  box  No.  8,  in  which  the  same  mineral  constituents  were  mi 
with  ^  lb.  of  humus.  A  repetition  of  this  experiment  seemec 
importance,  as  we  must  consider  the  humus,  even  according  to 
most  decided  opponents  of  the  humus  theory,  as  a  source  of 
nutrition  of  plants. 

2.  In  order  to  procure  the  most  suitable  chemical  form  of 
mineral  constituents  of  the  soil  which  should  bear  barley, 
selected  three  different  compositions.  The  mineral  matters  \ 
at  one  time  formed  into  the  simple  mixture  which  is  regarded 
that  of  the  barley  ashes,  with  the  distinction  that,  instead  of 
phosphate  of  lime  or  burnt  bones,  finely  powdered  animal  char 
was  employed.  In  both  these  cases  the  mixture  was  so  prepj 
that  the  insoluble  matters  of  it  in  the  water,  especially  the  t 
earth,  were  conveyed  in  soluble  combinations ;  at  one  time 
treatment  with  sulphuric  acid,  and  at  another  by  the  calcinatio 
the  mixture  at  a  red  heat. 

3.  The  favourable  influence  of  a  manure  with  salts  of  amm« 
on  the  cereals,  and  species  of  grass  generally,  may  no  Ion 
indeed,  be  doubted,  after  the  experiments  of  last  year ;   and 
in  the  opinion  of  some  vegetable  physiologists,  it  was  a  ques 

♦  Commanications  of  the  Agricultural  Society  in  the  Duchy  of  Brunswick,  1 
t  Communicatious  of  the  Agricultural  ISociety  in  the  Duchy  of  Brunswick,  1 
Also  Ann.  d.  Chem.  et  Pharm.,  26,  180. 
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whether  or  not  to  the  mineral  mannres  which  (Mmr  in  the  amnui^ 
niacal  manures  (guano  and  ganche,*  for.  example^  is  to  be  aseribeil. 
the  prinoipal  part  of  their  favourable  effect,  or  whether  the  supply 
of  tne  ammonia  may  not  especially,  stimulate  the  yegetation^  and: 
thereby  cause  to  be  more  easily  assimihtted  many  materials  impor^! 
tant  to  the  life  of  plants,  whicn  are  contained  in  the  soil  in  a  mrm 
little  adapted  to  assimilation.    We  have  here  especially  had  in. 
view  the  solubility  of  the  phosphate  of  lime  in  watery  solutions  of 
ammoniacal  salts.     In  order  to  elucidate  this  relation,,  we  con- 
ducted  some  experiments  with  a  pure  salt  of  ammonia,  (sal-am« 
moniac,)  and  adaed  it  to  the  three  different  mineral  manures. 

4.  The  quantity  of  the  manure  was  hitherto  not  regarded^  as 
comparative  experiments  had  been  made  with  different  quantities 
of  it,  but  each  experiment-box  contained  such  a  mixture  of  ash 
constituents  as  corresponded  to  six  of  the  most  abundant  crops 
which  Mr  Polstorff  had  before  observed  in  the  boxes.  The  weisht 
of  the  mixtures  of  the  different  manures  was  so  calculated  that 
they,  the  sulphuric  acid,  water  and  charcoal,  bein^  excluded, 
should  contain  like  quantities  of  the  elementarv  constituents.. 

The  experimental  boxes  are  lined  with  lead,  provided  at  tha- 

bottom  with  a  hole,  (for  the  outflow  of  water,)  and  in  sise  8  feet 

long,  1^  foot  broad,  and  1(  foot  deep.    The  artificial  soil  whidi 

serves  to  fill  them  consists  of  1  part  by  measure  of  a  mixture  of 

1  part  by  weight  of  white  bole,  2  parts  by  weight  of  chalk,  1| 

parts  by  weight  of  wood  charcoal,  and  S  parts  by  measure  of  white 

sand.     In  addition,  each  box  contains  tne  ash  constituents  of  1^ 

lb.  of  dry  tree  soil,t  partly  as  ashes,  partly  as  unbumt  tree  soil. 

For  the  purpose  of  providing  the  plants  with  soluble  gravel  earth 

and   kali,  a  preparation  of  felspar  was  employed,  which  waa 

obtained  by  submitting  to  a  red  heat  3  parts  of  prepared  felspari, 

and  5  parts  of  burnt  lime.    The  mass  heated  to  redness  waa 

allowed  to  fall  to  pieces  in  the  air,  the  whole  reduced  to  powder, 

and  1^  lb.  of  this  mass  allotted  to  the  corresponding  boxes.    For 

exhibiting  the  specific  manures,  there  was  mixed 

6  parts  of  bone-afihM,  or  a  oorratponding  miztut  ef  boM-ehanosl. 
1  part  of  caleined  loda. 
1    do.     bamt  magneda. 
1    do.     burnt  gypeam. 
1    do.     common  salt. 

The  manure  A  consists  of  a  mere  mixture  of  these  bodies.  It 
contains  phosphate  of  lime  in  the  form  of  bone-charcoal,  and  1926 
grs.  of  it  correspond  to  the  six  crops  of  2000  ^.  of  grain,  and 
2700  grs.  of  straw.    The  reaction  of  the  manure  is  alkaune. 

For  composing  the  manure  B,  (used  by  Polstorff  in  the  i 
experiments,)  the  bone-charcoal  was  reduced  to  ashes,  and  then 

exposed,  along  with  the  other  substances,  in  a  crucible  to  a  red 

.      —  ■  ^■^■~~^*^'^^~  ^^^i^-^i^-^»^^p^^^^^»^»^^«^«^^i» 

*  The  liquid  manures  of  stables  and  bjres  are  thus  named. 

t  By  *< tree  soil"  we  beliefo  decayed  TegetaUt  matter, or  mUiMi  telmms,  it 
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heat.  144<0  grs.  of  this  preparation  present  the  eqaivalent  for 
1926  grs.  of  the  manure  A.     B  also  has  an  alkaline  reaction. 

For  the  composition  of  the  manure  C,  the  bone-charcoal  was 
put  into  water,  and  mixed  with  fifty  per  cent  of  English  sulphuric 
acid,  then  soda  and  magnesia,  and  last  of  all  gypsum  and  common 
salt  were  stirred  into  the  mixture.  3541  grs.  of  this  mass  dried, 
in  a  water  bath,  are  equivalent  to  1926  grs.  and  to  1440  grs.  respec- 
tively of  the  mixtures  A  and  B.  The  preparation  being  completed, 
shows  a  neutral  reaction.  107  grs.  of  sal-ammoniac,  which  were 
employed  in  each  box  as  ammoniacal  manure,  are  equal,  perhaps, 
to  a  guano  manure  of  350  lb.  per  Prussian  acre. 

The  distribution  of  the  manures  into  the  different  boxes  was  as 
follows  : — 

Box  No.   1,       ".        Tree-earth  ashes. 

,,       2,        .        Burnt  felspar,  tree-earth  ashes,  and  manure  B. 

The  rest  of  the  boxes  contained  together  burnt  felspar,  unbumt 
tree-earth ;  and  in  regard  to  the  other  manures,  they  differed  in 
the  following  manner  : — 


No. 

3, 

mauure 

B. 

>» 

4, 

A. 

>f 

5, 

C. 

99 

6, 

B  and  sal- 

•ammoniac. 

9i 

7, 

A. 

» 

8, 

C. 

The  box  No.  1,  without  specific  barley-manures,  ought  to  give 
the  measure  of  the  capability  of  production  (productiveness)  of  the 
artificial  soil,  and  of  the  tree-earth  ashes  mixed  with  it.     The  2d 
and  3d  boxes — which  differed  from  each  only  in  this,  that  the  one 
contained  tree-earth  unreduced  to  ashes,  and  in  the  other  it  was 
converted  into  ashes — refer  to  the  question  respecting  the  influ- 
ence of  the  organic  manures.      The  boxes  3,  4,  and  5,  should,  to- 
gether, explain  the  most  suitable  form  of  the  mineral  manure.    The 
)oxes  6,  7,  and  8,  contain  the  different  mineral  manures  in  the 
-ame  succession  as  in  from  3  to  5,  only  there  occurs  in  them  at 
•he  same  time  tlie  sal-ammoniac  manure,  for  the  purpose  of  solving 
he  first  of  the  three  queries  proposed. 

The  boxes  were  filled,  on  the  10th  May  1851,  with  tree-earth 
^"d  felspar,  to  the  depth  of  from  4  to  5  inches,  and  the  specific 
•lanures  were  introduced  by  the  hand  to  a  somewhat  smaller 
tepth.  The  intermingling  of  the  manure  materials  at  so  slight  a 
'<»nth  under  the  surface  was  done  in  the  anticipation  that  the 
'vould  continue  as  rainy  as  it  had  been  previously.  The 
-*m-water  would  then  produce  in  the  best  way  the  uniform 
J,  ^f  the  soluble  constituents  ""*h  the  rest  of  the  soil,  whilst 
would  l^ave  been  rp'^^'on  to  1-   -    i*^H  ♦'"'»  manures  been  mixed 
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have  flowed  oat  of  the  box  from  the  rain  trickling  through.  The 
anticipation  of  the  rain  was  not  fulfilled,  and  it  was  found  to  be 
necessary  to  have  recourse  to  abundant  sprinkling  with  distilled 
water. 

On  the  17th  May,  46  grains  of  barley  were  all  deposited  in  each 
experimental  box,  two  at  a  time  in  each  plant-hole,  and  in  five 
rows,  removed  from  each  other  respectively  four  inches.  The 
seed  was  the  ordinary  two-rowed  small  barley  ;  a  grain  of  which 
weighed  0.75  grs.,  so  that  the  seed-corn  amounted  to  about  34.4 
grs.  per  box.  According  to  the  arrangement,  the  sal-ammoniac 
manure  was  given  to  the  three  last  boxes. 

The  barley  sprang  up  on  the  27th  May.  On  the  7th  June, 
when  the  plants  were  two-leaved,  and  about  four  inches  high  to 
the  extreme  point  of  the  leaf,  they  had  dwindled  down  to  about 
twenty-three  plants  per  box.  The  box  No.  1  had  a  decided 
superiority  in  a  rapid  development  of  the  plants ;  on  the  other 
hand,  the  plants  in  the  boxes  6,  7,  and  8,  were  distinguished  by 
a  far  darker  colour. 

The  constitution  of  the  earth — where  the  tree-earth  was  awant- 
ing,  most  particularly  in  the  box  No.  2 — was  not  such  as  is  desired 
for  a  barley  soil,  being  somewhat  too  stiff.  The  due  state  of  mois- 
ture was,  when  the  rain  was  deficient,  supplied  by  sprinkling  with 
distilled  water. 

In  the  progress  of  the  vegetation,  the  plants  in  box  No.  1  ran 
through  tne  stages  rapidly  and  uniformly ;  the  plants  in  the  other 
boxes  proceeded  slowly  and  unequally.  The  weather  during  the 
summer  and  autumn  of  the  year  was  altogether  adapted  to  make 
exact  results  impossible,  even  though  all  the  other  conditions  of  a 
favourable  result  had  been  fulfilled  in  the  conducting  of  the  ex- 
periments. The  harvest  could  not  be  begun  before  the  9th  of 
September;  it  was  prolonged  to  the  11th  October;  and  we  were 
even  then  obliged  to  reap  the  ears  partly  unripe,  as  we  were  afraid 
of  otherwise  entirely  losing  the  produce.  Mice  had  got  there,  and 
bit  off  the  ripe  ears,  and  stript  off  the  grain.  The  irremediable 
loss  which  thus  happened,  might  be  calculated  to  a  certain  degree, 
as  the  proportion  of  straw  to  grain  was  ascertained  in  the  unripe 
ears ;  and  by  means  of  the  proportional  number  thus  found,  a  con- 
clusion was  formed  of  the  weight  of  the  grain  produced  from  the 
known  weight  of  the  straw.  In  the  following  table  the  corrected 
productive  results  are  stated ;  and  where  only  a  proportionally 
small  part  of  the  corn  crop  served  for  determining  tlie  entire  pro- 
duce, the  sign  (!  J),  and  where  the  mice  had  actually  caused  damage, 
but  in  a  slighter  degree,  the  sign  (?)  are  added  to  the  numbers. 
The  weights  were  taken  in  January  1852. 
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^1 

No.  of 
the  Box. 

Time  of  Harvest. 

Number 

Weight  when 
dried  in  the  air 

Total  Cropu 

Corn 
Weighed. 

l1 

1 

Of  the 

Of  the 

Of  the 

Of  the 

U3     » 

Plants. 

Haulms. 

Corn. 

Straw. 

it 

gr. 

F- 

,      f^' 

I** 

gf' 

1. 

Sept.    9 

23 

58 

G72 

765 

1437 

0.73 

110 

1.00    :1.14 

2. 

Sept.  25  to  Oct.  11 

21 

35 

166 
1.00 

273 
:1.64 

439  (?) 

0.61 

45 

a 

Sept.    9  to  Oct.  11 

22 

? 

565 
1.00 

531 
:1.94 

1069  (?) 

0.73 

77 

4. 

Oct.     4  to  11 

23 

44 

297       405 

702  (?  ?) 

0.56 

47 

1.00 

-.1.36 

5. 

Sept    9  to  Oct.    4 

23 

77 

519 
1.00 

614 
:1.18 

1133 

0.67 

74 

6. 

Oct.    11 

23 

79 

553 
1.00 

753 
:1.36 

1306  (??) 

0.65 

90 

7. 

Oct.     4  to  11 

23 

80 

699 

748 

1447  (?  ?) 

0.53 

90 

1.00  i :  1.07  1 

8. 

Sept.    9  to  25 

23 

77 

898 
1.00 

848 
:0.94 

1746 

0.68 

110 

If  the  produce  of  the  first  box,  which  had  contained  no  specific 
barley  manure,  but  merely  tree-earth  ashes  as  the  manure  mate- 
rial, exceeded  in  a  striking  degree  that  of  most  of  the  others,  we 
can  only  ascribe  this  to  the  circumstance,  that  in  No.  2  to  8  the 

![uantity  of  the  mineral  manures — viz.,  of  the  preparation  of  the 
elspar,  was  too  large  in  proportion  to  the  artificial  soil  mixed 
with  it.  This  discovery  was  made  some  time  ago  by  Professor 
Magnus,  in  Berlin,  whose  experiments  on  vegetation  in  sugar 
charcoal  then  first  took  place,  when  he  had  removed  the  excess  of 
the  mineral-manure  material  from  it  by  extraction  with  water. 
We  can  understand  the  cause  of  the  failure,  especially  in  No.  2, 
where  the  roots  of  the  plants,  instead  of  penetrating  deeply, 
iiad  developed  themselves  along  the  surface,  and  this  evidently 
because  here  the  excess  of  the  manure  material  had  floated 
above.  The  soil,  moreover,  of  this  box  immediately  under  the 
surface  had  a  compactness  wJ^^VVi  ^^^ild  r^ot  answer  for  barley 
|ilants.     The  pr^'^»"'*^*  '<»r»'*«».«-  -      .  v    >rY  iVo.  1,  which  con- 

vApiained.      The  ash 

ichly  afforded  by  the 

^  of  the  mixture.      The 

>»''s  box  during  the  suc- 
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gave  nearly  2^  fold  more  in  the  total  produce,  and  3^  fold  more  in 
corn  than  No.  2.  How  far  this  improvement  of  the  soil  is  to  be 
ascribed  to  the  mechanical  action  of  tree-earth,  and  how  far  to 
its  chemical  eflfect,  we  cannot  decide.  Polstorff's  experiments,  in 
1847,  have,  as  mentioned,  not  verified  an  increase  of  produce 
tliroudi  oro^anic  manure. 

2.  In  regard  to  the  most  suitable  chemical  form  of  the  mineral 
manure,  we  see  from  the  table  of  the  crops,  that  the  boxes  Nos.  5 
and  8,  whicli  were  both  manured  with  the  sulpliuric  acid  prepara- 
tion, in  the  two  corresponding  series  of  experiments,  3-5  and  6-8 
have  yielded  the  highest  produce.  It  would  thence  follow,  that 
the  form  of  the  sulphuric  acid  salts  is  the  most  preferable,  at  least 
for  one  year's  effect.  Whether  calcined  ashes,  (Polstorff's  prepa- 
ration,) or  the  mere  ash-mixture  is  to  be  preferred,  cannot  be 
determined  with  certainty  from  the  crop  results.  The  two  boxes 
3  and  4  speak  decidedly  for  Polstorff's  preparation.  It  has, 
compared  with  the  ash-mixture,  yielded  a  higher  total  produce,  by 
about  a  half,  and  about  a  double  higher  corn  produce.  In  the 
boxes  6  and  7  the  case  is  reversed  ;  though  the  deviations  in  favour 
of  the  mere  mixture  are  not  so  striking  as  those  in  3  and  4,  they 
will  be  found  in  favour  of  the  other  manure.  A  particular  influence 
of  the  animoniacal  manure  probably  manifests  itself  in  these 
differences  of  result. 

3.  The  latter  has  always  increased  the  result,  and  in  the  propor- 
tion, indeed,  of  2931  to  4499,  ("  sic  in  original,'^)  when  the  returns 
of  the  crops  in  both  series  of  boxes  3-5  and  6-8  are  compared 
together.  We  observed  this  increase  of  produce  in  every  form  of 
the  mineral  manure,  though  not  everywhere  in  an  equally  high 
degree ;  and  in  the  most  striking  manner  where  the  mere  mixture 
of  the  unprepared  ash-constituents  is  employed.  The  eftect  of 
107  grs.  of  sal-ammoniac  on  the  crop,  in  the  boxes  manured 
with  salts  of  sulphuric  acid,  will  be  expressed  by  the  number 
0.53 ;  in  that  manured  with  calcined  ashes,  by  the  number  0.22 
(the  returns  of  produce  are  in  the  proportion,  viz.  of  1  to  1.53, 
and  1  to  1.22) ;  the  value,  calculated  in  the  same  way,  amounts, 
in  the  boxes  manured  with  the  ash-mixture,  to  1.06.  Had  the 
favourable  influence  of  the  sal-anmioniac  manure  its  foundation 
only  in  this,  that  it  provided  the  plants  with  a  nutritive  matter 
necessary  to  their  constitution,  it  could  not  then  be  comprehended 
why  the  same  quantity  should  at  one  time  produce  a  smaller,  and 
at  another  a  greater  effect.  Hut  a  difference  of  eftect  is  evidently 
displayed  in  the  present  experiments.  With  respect  to  the  causo 
of  this  difterence,  we  shall  show,  by  a  consideration  of  the  fact, 
that  the  increase  of  the  produce  is  the  most  marked  where  an 
exclusive  preparation  of  the  ash-constituents  has  not  been  em- 
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easy  assimilation  of  the  phosphoric  acid.  We  have,  therefore^ 
here  also  to  distinguish  a  direct  and  an  indirect  effect  of  the 
manure-medium. 

The  result  of  the  experimental  researches  which  aim  at  a  further 
cultivation  of  the  doctrine  of  manures,  will  essentially  depend 
upon  the  attention  that  is  paid  to  this  distinction.  Hitherto 
experience,  viz. — of  English  land  cultivators — teaches  (as  the 
author  has  pointed  out  in  another  place  *)  that  for  the  highest  cul- 
tivation of  the  soil,  the  mass  of  certain  manure  materials  is  of 
high  importance.  The  highest  possible  intensity  of  economical 
management  of  a  landed  property  appears  to  be  dependent  upon  a 
surplus  of  salts  of  phosphoric  acid,  along  with  mineral  materials, 
and  to  a  surplus  of  azotised  matter  along  with  the  nutritive  media, 
which  is  richly  supplied  by  the  atmosphere  to  the  plants  growing 
wild.  Both  phosphoric  acid  and  azote  are  supplied  to  the  land 
from  without,  as  articles  of  commerce.  We  propose  to  ourselves 
the  further  prosecution  of  the  special  plan,  which  serves  as  the 
base  of  this  inquiry ;  and  entreat  that,  until  further,  the  value  of 
hypotheses  only  may  be  attached  to  our  conclusions. 

Parks  and  Pleasure- Grounds, '\ — Landscape-gardening,  properly 
so  called,  originated  in  England,  and  hitherto  it  has  owed  its 
improvement  and  progress  chiefly  to  the  labours  of  English  artists 
and  authors.  It  is  remarkable,  that,  while  Scotland  has  been  the 
nursery  of  able  horticulturists,  some  of  whom  have  become  skil- 
ful garden  architects,  or  planners^  as  they  used  to  be  called  in 
our  northern  parlance — it  has,  previous  to  the  existing  genera- 
tion, produced  no  landscape-gardener  of  any  celebrity,  with  the 
exception  of  the  late  Mr  Loudon,  and  he  practised  almost  exclu- 
sively in  the  south.  The  art,  indeed,  was  not  entirely  neglected 
among  us.  Old  pleasure-grounds,  originally  formed  in  the 
French  or  Dutch  style,  were  improved,  and  new  places  were  laid 
out,  either  by  native  talent,  which  contented  itself  with  single 
efforts,  or  by  the  labours  of  English  practitioners.  Landscape- 
gardening,  however,  was  a  favourite  subject  of  study  with  literary 
country  gentlemen.  Sir  Walter  Scott,  we  believe,  designed  his 
'^•vn  grounds  at  Abbotsford,  and  wrote  some  pleasing  essays  on 
gardening  and  planting.  Other  amateurs  have  begun  with  the 
'»^provement  of  their  own  residences,  and  have  been  induced  to 
^ive  the  public  the  benefit  of  their  experience.  These  gentle- 
'^en,  it  is  understood,  have  been  very  successful  in  the  talking 
department  of  the  profession — a  much  more  important  element, 
'^  ♦he  practice  of  some  of  the  arts,  than  the  inexperienced  are  apt 
*r««»<rine.     So  far  as  we  are  aware,  the  author  of  this  volume  is 

^     .18  and  ^'.^    nufe-Giuunds  :  o      Practical  Notes  on  '^'^^ntry  ReBidences,  ViUas, 
->»-       ^arks  anc'     hardens.     By  Charles  F     "^    ^^«--t        •ti/ie/.^p-  n,^-  Ipt^er  and 
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the  first  who,  after  a  professional  education  specially  adapted  to 
his  views  in  life,  has  devoted  himself,  as  a  resident  in  Scotland,  to 
the  practice  of  landscape-gardening.     It  is  evident  from  his  book 
that  he  lias  not  confined  his  studies  or  his  practice  to  this  country. 
In  his  preface,  Mr  Smith  informs  us  that  he  iiad  been  often 
requested  by  his  employers  to  recommend  a  book  on  landscape* 
gardening,  and  that  he  had  much  difficulty  in  finding  one  suffi- 
ciently practical  and  intelligible.     We  do  not  wonder  at  this,  for 
though  the  literature  of  the  art  is  by  no  means  scanty,  there  is 
hardly  a  book,  with  the  exception,  perhaps,  of  Gilpin's  "  Hints," 
and  it  is  only  limited  in  its  range,  which  at  all  approaches  that 
character.  The  authors  of  note  have  generally  done  the  very  reverse 
of  writing  "  small  books  on  great  subjects.'      Their  lucubrations, 
for  the  most  part,  have  been  bulky,  expensive,  and  not  unfrequently 
deformed  by  an  acrimony  of  controversial  discussion  scarcely  sur- 
passed by  the  rabid  disputes  of  philologists.     Mr  Smith  has  aimed 
at  avoiding  these  faults,  while  he  has  sought  to  supply  their  de- 
ficiencies; and  we  think  he  has  perfectly  succeeded.     In  a  mode* 
rate-sized  readable  volume,  he  has  exhibited  the  substance  of  what 
has  hitherto  been  known  of  the  principles  and  practice  of  the  art, 
and  has  added  some  important  contributions  of  his  own.     His  in- 
formation is  presented  in  a  well-arranged  and  compact  form,  and 
is  expressed  in  a  style  which,  if  it  has  no  pretensions  to  eloquence, 
is  simple,  direct,  and  perspicuous.     Any  reader  of  ordinary  intel- 
ligence and  acquirements  will  be  able  to  understand   the  whole 
volume,  with  the  exception,  perhaps,  of  the  valuable  scientific 
matter  in  the  last  two  chapters,  which  is  intended  more  particularly 
for  practical  botanists.     \Vo  are  not  acquainted  with  any  book  so 
likely  to  render  efficient  aid  to  a  proprietor  engaged  in  improving 
his  grounds. 

The  work  is  divided  into  fourteen  chapters,  and  its  substance 
will  be  most  readily  estimated  from  the  following  enumeration  of 
their  subjects  :  The  House  and  Offices — The  Approach — Pleasure- 
grounds,  and  Flower-gardens — The  Park — Ornamental  Characters 
of  Trees,  detached  and  in  combination — Planting — Fences  of  the 
Park  and  Pleasure-grounds — Water — The  Kitchen,  Fruit,  and 
Forcing  Grardens — Public  Parks  and  Gardens — The  Villa — Gene- 
ral Observations  on  the  laying-out  and  improvement  of  grounds — 
The  Arboretum — The  Pinetum.  Our  limits  will  not  permit  us 
to  enter  into  a  detailed  account  of  each  of  these  chapters,  which,  of 
course,  are  not  all  of  equal  interest  or  originalty.  Mr  Smith  gives 
them  all  as  the  results  of  his  own  experience,  and  the  reader  will 
find  in  them  much  precise  information,  and  definite  and  apparently 
well-considered  judgments,  on  matters  of  difficulty. 

Passing  over,  then,  the  chapters  on  the  House  and  the  Approach, 
not  as  being  unimportant,  but  as  likely  to  occupy  too  much  of  our 
space,  and  simply  alluding  to  the  very  interesting  series  of  re- 
marks on  the  Pleasure-ground  and  Flower-garden,  we  are  called, 
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by  the  leading  subject  mentioned  on  the  title-page,  to  direct  onr 
attention  to  Cliapter  iv. — the  Park — which  is  one  of  the  ablest 
in  the  volume.  After  some  ingenious  observations  on  the  unity 
of  the  Park,  the  natural  and  acquired  characters  of  the  ground, 
and  the  surfaces  to  be  planted,  the  author  proceeds  to  the  arrange- 
ment of  woods  in  the  Park.  Part  of  this  article  we  may  quote  as 
a  specimen  of  the  work  : — 

In  carrying  out  the  arrangements  of  the  woods,  the  designer  should  begin  with  form- 
ing certain  leading  systems  of  masses  to  be  filled  np  and  completed  bj  Beoondarj  and 
minor  combinations,  together  with  the  necessary  clumps  or  groups  of  scattered  trees. 
For  the  principal  masses  a  few  leading  positions  should  be  selected.  The  Hoase  and 
Pleasure-grounds  should  be  included  in  one.  A  hill,  or  rising  ground,  or  roonded 
eminence,  may  form  the  centre  of  a  second  or  third ;  while  the  boundary  of  the  park 
towards  the  home-farm,  or  other  portion  of  the  boundary  where  disagreeable  objects 
are  to  be  concealed,  may  afford  room  for  a  fourth  or  fifth.  The  secondary  combina- 
tions, though  inferior  in  extent  to  the  primary  ones,  will  yet  in  many  parks  be  of 
safficiciit  dimensions  to  veil  the  stables  and  farm-offices,  and  to  shelter  the  kitchen- 
gardens  when  these  are  placed  in  detached  positions ; — they  may  also  be  employed 
with  good  effect  in  other  places,  such  as  around  the  entrance-gates  and  lodges,  the 
gamekeepers*  and  park-keepers*  cottages,  and  along  the  boundary  of  the  park.  The 
secondary  masses  are  also  serviceable  in  connecting  the  principal  ones,  and  so  making 
up  what  we  have  called  the  systems  or  main  combinations.  The  minor  combinations 
are  frequently  required  for  <he  same  or  similar  purposes,  especiaUy  when  they  are 
formed  of  groups  of  trees.  The  size,  number,  and  variety  of  these  diversified  aggre- 
gations of  trees  necessary  for  the  decoration  of  the  park  will  of  conrse  depend  Tery 
much  on  the  extent  of  the  ground  and  the  natural  character  of  the  surface.  When 
it  is  intended  to  give  the  whole  what  is  called  a  park-like  appearance,  spaces  of 
grass  laud  of  considerable  length  and  breadth  should  be  left  open  between  the  prin- 
cipal masses  of  plantation,  and  also  between  a  number  of  the  secondary  ones.  On 
the  other  hand,  when  it  is  desired  to  impart  to  the  place  the  character  of  woodland 
scenery,  the  main  combinations  should  be  enlarged  aud  drawn  more  closely  together, 
and  the  grass  lands  should  be  reduced  to  the  form  of  glades  and  openings  in  the 
woods.  In  localities  with  a  level  surface,  where  little  is  seen  beyond  the  park,  and 
where  the  creation  of  as  large  an  amount  of  scenery  as  is  possible  within  it  is  an 
essential  element  in  its  formation,  the  combinations  of  masses  of  plantation  will 
necessarily  be  fewer,  aud  placed  farther  apart  than  where  the  surface  operated  on  is 
of  an  undulating  hilly  character.  Where  a  large  body  of  wood  is  required,  it  is  in- 
judicious to  form  the  leading  and  secondary  masses  into  dense  and  almost  imperrious 
thickets,  as  is  too  frequently  done  ;  it  is  better  to  arrange  them  into  a  gradation  of 
masses  interspersed  with  lawns,  glades,  and  other  openings,  in  addition  to  the  rides 
by  which  they  may  be  traversed,  and  the^ordiuary  roads  necessary  for  their  manage- 
ment. Where  the  main  masses  are  small,  a  similar  effect  may  be  produced  by  lesser 
openings  aud  indentations.  In  both  cases  groups  of  trees  and  single  trees  should  be 
scattered  through  the  glades  and  along  the  margins  of  the  larger  bodies  of  wood. 
This  is  exemplified  in  those  places  in  which  masses  of  wood  are  seen  forming  pleasure- 
grounds  round  the  mansion-house.  We  do  not  mean  that  these  masses  of  wood  in  the 
park  should  be  dissected  into  us  many  and  as  small  divisions  as  are  often  neeissary  in 
the  dressed  grounds;  but  there  are  many  places  in  which  the  woods  are  greatly  en* 
livened  by  such  open  spaces,  and  by  the  addition  of  a  few  clumps  and  groups  of 
single  trees  relieving,  yet  attached  to,  the  general  masses.  In  hilly  and  mountainons 
countries  large  masses  of  wood  are  sometimes  planted  ;  but  it  is  seldom  desirable  to 
intersect  these  with  wide  openings  or  lengthened  glades.  A  belter  effect  is  produced 
by  bays  and  indentations,  as  already  recommended.  When  the  woods  have  been 
formed,  as  above  explained,  into  a  variety  of  leading  aud  secondary  combinationti, 
the  position  of  the  individual  plantations  should  be  such  as  obviously  to  appear  por- 
tions of  their  own  systems.  They  should  vary  in  size  as  well  as  in  form,  and  should 
be  separated  by  open  spaces  of  varying  breadth.  The  projections  of  one  may  ad- 
vance towards  the  recesses  of  another.  In  many  cases  they  may  be  blended  into  one 
whole  by  means  of  groups  of  trees  Fcittered  round  and  amongst  them ;  these  wlU 
produce  a  light  and  varied  effect,  and  tend  to  counteract  any  formality  in  the  general 
outlines.~P.  71-74. 
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The  author  pursues  the  subject  into  its  more  Tniuute  details,  and 
takes  occasion  to  denounce  and  expose  what  has  been  called  The 
Dotting  System^  a  tasteless  method  of  planting  single  trees  at 
regular  intervals  over  surfaces,  borrowed  apparently  from  the 
flower  garden  and  shrubbery.  As  he  does  not  notice  the  Garden- 
esque  Style  of  planting  proposed  by  Mr  Loudon,  we  suppose  he 
includes  it  under  this  same  Dotting  nuisance,  to  which,  it  must 
be  admitted,  it  too  closely  approximates. 

Mr  Smith  justly  attaches  great  importance  to  trees,  as  means 
of  decoration,  both  in  the  park  and  pleasure-ground  ;  and  perhaps 
his  chapter  on  the  "  Ornamental  Characters  of  Trees,  detached 
and  in  combination,"  contains  more  new  and  generally  interesting 
matter  than  any  other  in  the  volume.  The  subject  has  been 
strangely  neglected  by  preceding  writers,  and  when  we  read  what 
is  said  on  it  in  the  present  work,  we  cannot  help  feeling  surprised 
that  it  should  have  been  overlooked  so  long.  The  following 
extracts  refer  to  the  forms  and  colours  of  trees : — 

The  forms  assumed  by  the  mdiYidaals  of  any  species  of  tree,  sach  as  the  oak  or 
Scotch  fir,  vary  much  with  the  soil,  situation,  and  age  of  the  particular  tree;  yet 
amid  all  their  diversities  they  preserve  a  character  at  once  discernible  by  the 
practised  eye.  The  oaks  in  the  rich  and  open  park,  in  the  crowded  forest,  and  in 
the  mountain  ravine  difier  greatly  from  each  other;  but  they  are  plainly  oaks,  and 
have  each  a  beauty  of  their  own.  How  dissimilar  also  the  plume-like  ash  in  its 
youth,  rushing  up  in  some  sheltered  valley,  to  the  round-headed  ash  of  middle  age 
in  an  open  situation,  and  still  more  to  the  gnarled,  large-timbered,  wavy-boughed, 
and  pendulous-branched  ash,  bending  under  the  weight  of  years.  In  the  same  species, 
too,  there  are  often  constitutional  differences,  amounting  almost  to  what  botanists 
call  varieties.  These  circumstances  necessarily  preclude  minute  verbal  description^ 
Still,  there  are  certain  general  forms  affected  by  trees  in  their  natural  growth,  and 
all  that  is  required  for  the  purpose  of  the  planter  is  to  keep  these  steadily  in  view. 
Though  every  species  and  variety  of  tree  has  its  own  peculiar  expression,  if  not 
distinct  character,  we  do  not  deem  it  necessary  to  advert  to  each  separately,  believing 
it  to  be  sufficient  for  the  illustration  of  our  subject  to  class  them  under  four  leading 
divisions,  and  then  to  refer  to  a  few  of  the  kinds  principaUy  employed  in  ornamental 
Fceuery.  As  we  go  on,  we  may  point  oat  their  most  suitable  and  effective  positioiu 
in  the  park  and  pleasure-grounds. 

The  first  division  consists  of  trees  with  broad,  round  heads;  the  ueond,  of  those 
with  a  spiry,  conical,  or  pyramidal  configuration;  the  third,  of  those  with  upright,  or 
oblongated  forms;  and  the  fourth,  of  those  with  weeping,  or  pendulous  branches. 
The  reader  is  reminded  that  these  forms  are  given  merely  at  approximations  :  he  is 
not  to  attach  to  them  the  precision  of  geometrical  figures. — P.  8^7. 

The  tints  of  colour  exhibited  in  trees  are,  perhaps,  as  numeroas  as  their  torma. 
To  advert  at  present  only  to  the  foliage— the  normal  colour  of  the  leaves  is  green; 
but  how  diversified  are  its  shades  !  In  the  deciduous  class  of  trees  these  shades 
range  from  the  silvery  grey  of  the  Huntingdon  willow  and  white  poplar  through  the 
light  green  of  the  larch  and  lime,  the  full  green  of  the  sycamore  and  oak,  to  the 
dull  dilute  green  of  the  alder.  And  in  the  evergreen  species  the  shades  pass  from 
the  white  cedar  of  Mount  Atlas,  and  glaucous  Indian  cedars,  to  the  dark  green  of 
the  holly  and  yew,  and  the  almost  black-green  of  the  aged  Scotch  fir.  Here,  then, 
are  abundance  of  colours  for  the  landscape  artist — colours  requiring  from  him  most 
attentive  consideration,  and  on  the  skilful  and  harmonious  employment  of  which  the 

success  of  his  work  will  in  a  measure  depend If,  in  planting  the  park 

and  pleasure-grounds,  all  varieties  of  colour  are  to  be  taken  into  account,  the  tints 
of  the  ripening  leaf  ought  not  to  be  forgotten,  as  we  fear  they  too  often  are.  It 
should  be  remembered  that  the  ripening  and  fall  of  the  leaf  sometimes  occupy  five 
or  six  weeks  of  a  season,  which,  if  chastened  with  sadness,  is  to  some  minds  a  period 
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of  intense  enjoyment.  We  may  add  that  oaks,  particularly  in  copse  woods,  and  in 
the  early  stages  of  growth  elsewhere,  often  retain  their  leaTcs  daring  most  of  the 
winter.  These  supplementary  tint's  of  the  departing  year  afford  means  of  ornament 
not  altogether  unworthy  of  attention. 

The  flowers  of  certain  trees  also  yield  effective,  though  transient,  elements  of 
colour.  Some  of  our  readers  may  have  come  unexpectedly  on  a  fine  laburnum,  or 
thorn  in  blossom,  partially  concealed  in  a  secluded  wood,  or  overhanging  the  bend 
of  a  remote  stream,  and  may  have  received  from  it  an  impression  which  has  not  yet 
passed  away.  We  need  scarcely  point  out  the  rich  effects  produced  at  times  by  the 
snowy  flowers  of  the  wild  cherry  and  sloe,  by  the  creamy  bloom  of  the  hawthorn  and 
bird-cherry,  and  the  more  varying  pink  and  white  of  the  wild  apple  and  the  horse- 
chestnut.  Then  there  is  the  delicate  pale  yellow  of  the  flowers  of  the  lime  and 
Spanish  chestnut,  later  in  the  season.  Among  the  underwoods  we  have  the  brilliant 
yellow  of  the  elegant  mahonias  in  spring,  and  in  June  the  lavish  purple  of  the  Pontic 
rhododendron,  one  of  the  hardiest  and  best  of  all  shrubs  for  making  close  and 
tangled  thickets  in  woods.  — P.  98-100. 

The  subject  of  public  parka,  now  assuming  a  national  impor- 
tance, seems  to  have  engaged  much  of  the  attention  of  the  author, 
and,  along  with  public  gardens,  is  treated  in  chapter  x. ;  a  chap* 
ter  in  respect  to  which  we  are  persuaded  most  readers  will  wish 
that  it  haa  been  longer,  and  fuller  in  its  details.  Nothing  mate- 
rial, however,  so  far  as  we  can  see,  has  been  omitted.  The  pur- 
poses of  public  parks,  their  utility  in  a  sanitary  point  of  view,  and 
the  difficulties  with  which  the  promoters  of  them  have  to  contend, 
are  very  clearly  stated,  and  the  proper  method  of  laying  them  out 
is  distinctly  indicated.  It  is  matter  of  congratulation  that  muni- 
cipalities are  now  exerting  themselves  in  forming  these  most  useful 
places  of  recreation,  and  that  successive  Governments  are  lending 
them  efficient  aid.  We  wish  these  benevolent  undertakings  all 
success.  Mr  Smith's  remarks  on  street  gardens  are  sensible  and 
pointed,  and,  we  trust,  will  receive  due  attention.  He  further 
shows,  that  the  principles  of  landscape-gardening  may  be  exem- 
plified, more  than  they  have  been  hitherto,  in  botanic  and  horti- 
cultural gardens,  and  in  the  grounds  attached  to  educational 
institutions.  It  is  to  be  hoped  that  official  dignitaries,  too  ready 
to  be  self-satisfied,  will  take  his  remarks  in  good  part,  and  put  them 
to  profit. 

The  chapter  on  the  villa  is  excellent — full  of  just  thoughts  and 

judicious  hints,  and  likely  to  prove  acceptable  to  a  large  circle  of 

readers.     At  present  we  can  only  say,  that  we  should  like  to  see 

it  considerably  expanded  in  a  future  edition  of  the  work,  if  the 

public  favour,  as  we  hope  it  will,  shall  call  for  one.     The  distinc- 

'on,  explained  at  its  conclusion,  between  the  park  villa  and  the 

jieasu re-ground  villa,  is  new  to  us,  and  seems  to  promise  a  greater 

'ariety  in  the  forms  of  this  pleasant  kind  of  residence  than  has 

yet  prevailed  in  them, 

^r^  chapters  on  the  arboretum  and  pinetum,  which  conclude 

i        .ume,  have  a  less  extensive  interest  attached  to  them,  and 

-y     ^^-^-efore,  attract  only  partial  attention ;  but,  to  some,  they 

Till  cuusiderably  enhance  the  value  of  the  work.  Collections  of  trees, 

««fiiPf-  7otio  »i  rs^  smAnia.]  T^rr  HAOAmitij^  «Po^'^«)8**^<''ly  n""ierous  ;  and 
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their  utility  being  coussidered,  they  should  certainly,  one  or  other  of 
them,  have  a  place  in  every  public  park  or  garden.  Perhaps  the 
general  reader  will  disapprove  of  the  introduction  of  so  much 
scientific  matter  into  a  work  of  taste  as  occurs  in  these  chapters. 
We  own  that,  at  first  sight,  we  had  a  feeling  of  its  incongruity ; 
but  we  are  constrained  to  admit  that  the  author  has  done  right 
in  the  view  which  he  has  taken  ;  for,  as  he  justly  remarks,  ^'  we 
might  as  well  discuss  the  topography  of  a  country  without  a  map, 
as  describe  au  arboretum,  or  give  directions  for  its  formation, 
without  reference  to  the  scientific  principles  on  which  its  arrange- 
ment is  based.''  Certainly  ornament  must  be  based  on  some 
substratuo] ;  and  without  his  exposition  of  the  scientific  treat- 
ment of  the  arboretum,  he  could  not  have  made  his  decorative 
treatment  of  it  at  all  intelligible.  Accordingly,  he  gives  a  synop- 
sis of  the  alliances,  orders,  and  genera  of  trees,  on  the  principles 
of  the  natural  system,  as  exhibited  in  Dr  Lindley's  Vegetable 
Kingdom,  but  adapted  to  his  own  purposes ;  and  combined  with 
this,  the  estimated  number  of  the  hardy  and  subhardy  species,  and 
their  average  range  of  height.  This  table,  which  is  evidently  the 
result  of  considerable  labour,  will  be  extremely  useful  to  those 
engaged  in  forming  arboretums.  After  some  remarks  on  the 
"  transference  of  the  system  to  the  ground,"  he  proceeds,  in  con- 
formity with  the  general  design  of  the  book,  to  give  directions  for 
the  "  decorative  treatment  of  the  arboretum ;  "  a  part  of  the  chap- 
ter which  seems  to  have  the  impress  of  originality,  and  which  will 
be  read  with  pleasure  by  all  who  take  an  interest  in  the  arts  of 
design  as  applied  to  the  culture  of  trees.  The  author  has  dis- 
cussed the  pinetum  in  a  similar  manner,  but  apparently  with  even 
greater  enthusiasm.  He  gives  a  very  complete  enumeration  of 
the  species  of  conifers  introduced  into  this  country,  and  known  or 
hoped  to  be  hardy ;  and  to  each  of  the  genera  or  subgenera,  which 
are  those  of  Eudlicher,  as  given  in  the  celebrated  Synopsis  Coni^ 
ferarum^  he  appends  a  paragraph  on  the  characteristic  forms  and 
colours  of  the  species  and  varieties,  mostly  derived  from  personal 
observation.  The  chapter  concludes  with  a  series  of  remarks  on 
the  culture  and  planting  out  of  the  pines,  and  their  ornamental 
arrangement,  which  the  pine-fancier  will  doubtless  consider  as 
valuable.  Whatever  may  be  the  author's  success  in  his  discus- 
sion of  the  arboretum  and  pinetum — and  it  seems  to  be  consider- 
able— he  merits  approbation  for  having  attempted  to  bring  these 
subjects  within  the  province  of  an  art  to  which,  as  yet,  they  have 
been  held  to  be  alien. 

In  conclusion,  we  regard  Mr  Smith's  work  as  another  instance 
of  that  simplification  to  which  all  the  arts  and  sciences  are  in  pro- 
cess of  being  subjected,  and  from  which  we  confidently  augur  their 
further  extension  and  improvement.  We  recommend  it  to  our 
readers  as  an  unpretending  but  well-digested  and  thoughtful  sum- 
mary of  the  principles  of  landscape-gardening,  in  the  highest 
advancement  to  which  it  has  yet  attained. 
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Graig^s  Improved  Weighing  Machine, — In  1848,  Mr  Craig  of 
Liverpool  received  the  first  premium,  from  the  Highland  and 
Agricultural  Society,  for  his  weighing  machine  for  farm  pur- 
posed. Its  excellence  consists  in  indicating  the  true  weight 
of  any  object  placed  upon  the  platform,  whether  on  the  centre 
or  on  any  of  the  corners ;  whereas  other  machines  of  similar 
construction  never  indicate  the  true  weight  of  any  oWect  weighed, 
unless  it  is  placed  on  the  centre  of  the  platform.  The  improve- 
ment now  effected  in  the  machine  by  Mr  Craig,  is  the  placing 
of  the  apparatus  within  a  cast-iron  case,  which  can  be  set 
into  the  ground  at  any  convenient  spot,  without  the  aid  of  masonry, 
which  formerly  was  necessary,  to  a  considerable  extent,  to  render 
the  machine  fit  for  use.  The  advantages  of  this  arrangement  are, 
I.  Compactness  of  form,  greatly  facilitating  the  removal  of  the 
machine  from  place  to  place;  2.  An  increased  union  of  parts, 
rendering  them  easier  understood,  and  freer  from  disarrangement ; 
and,  3.  The  weight  is  greatly  diminished,  yet  the  material  is  so 
judiciously  disposed  as  to  secure  increased  strength,  and  to  avoid  the 
danger  of  deflexion,  which  is  so  inimical  to  the  accurate  indication 
of  all  weighing  instruments.  The  only  caution  required  is,  to  set 
the  box  on  a  level  and  solid  foundation.  The  price  of  this  machine 
is  £20;  and  with  posts  and  chains,  for  use  when  cattle  are  weighed, 
£2  more. 

The  following  figures  will  give  an  accurate  idea  of  the  machine. 
Fig.  1  represents  the  machine   in  working  order  for  weighing 

Fig.  I. 
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eatUe  with  tbe  poets  and  ch^ns,  and  wfaere/ia  tlie  platfonn  iipoa 
which  tbe  cattle  or  carts  stand,  and  g  is  the  handle  of  the  appa- 
ratus which  adjusts  the  platform  for  action.  Cattle  go  upon  the 
platform  in  the  direction  along  the  chains,  and  carta  in  a  direc- 
tion at  right  angles  to  them. 

Fig.  2  represents  the  box  with  its  levers,  where  aaaa  are  tbe 


links,  h  the  buckle,  c  the  connecting  centres,  e  the  long  lever,  and 
the  circle  below  e  the  place  for  inserting  the  pillar  of  the  steelyard. 
Fig.  3  represents  tbe  top  of  the  pillar  with  the  steelyard,  where 
m  and  m  are  the  large  and  small  arms  of  the  steelyard;  ti  are  the 
slidine  poise-weightauponthemj  J:  the  balance  ball ;  ZZtbe pointer; 
d  is  the  centre  for  tbe  connectmg-rod ;  g  the  handle  for  putting 
the  steelyard  in  action  when  hooked  to  A ;  n  o  are  weights  us^ 
fur  the  larger  articles  weighed ;  and  p  is  the  weight  plate. 
Fij.il. 


^^^ 


^=^S~ 
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Directions  for  placing  the  machine.  —  Procure  a  solid  foundatioii 
for  the  machine  to  rest  upon,  and  particularly  for  the  comers  and 
horn  of  the  box,  upon  either  planks  or  stones.  If  the  machine 
is  intended  to  weigh  carts,  the  box  should  be  sunk  to  the  level  of 
the  road ;  if  only  for  cattle  or  sheep,  a  portable  incline  on  both 
sides  will  suffice  for  them.  Place  the  levers  on  the  links  a  aa  a^ 
fig.  2,  and  adjust  the  buckle  h  on  the  connecting  centres  c ;  then 
connect  the  long  lever  e  with  the  steelyard  set  up  in  the  circular 
hole  below  e,  by  hooking  the  rod  inside  of  the  pillar  to  the  link  at 
the  end  of  the  Ictig  lever.  Next  place  the  platform  f^  fig.  1 ,  upon 
the  lever,  and  the  machine  is  completely  placed.  When  in  this  state, 
it  will  bear  any  traffic  over  it  without  injury  to  the  working  parts. 

Directions  for  weighing,  —  Bring  the  handle  g^  fig.  3,  round  by 
the  dotted  lines  till  it  is  received  by  the  hook  h  at  the  upper  end  of 
the  dotted  line,  when  the  machine  is  ready  for  action.  Place  the 
two  sliding  weights  t  i  on  their  respective  steelyards  m  and  m. 
Screw  the  balance  ball  h  backwards  and  forwards  till  the  two 
pointers  1 1  are  opposite  each  other,  when  the  machine  becomes 
perfectly  adjusted.  The  load  to  be  weighed  should  be  placed  on 
the  platform  y,  fig.  1.  The  sliding  weights  t'lare  sufficient  to 
weign  any  load  from  1  lb.  to  1  ton  281b.,  and,  with  two  movable 
weights  like  n,  of  1  ton  each,  will  weigh  3  tons.  The  weight  o 
is  used  as  a  counterpoise  to  the  posts  and  chains  when  cattle  or 
sheep  are  weighing.  Should  the  load  be  more  than  2  tons,  place 
the  lever- weight  n  on  the  scale-plate  »,  and  bring  forward  the 
large  sliding  weight  i  on  the  larger  steelyard  to  the  notch  next  to 
that  which  will  depress  it,  say  at  7 ;  then  bring  forward  the 
sliding  weight  i  on  tne  upper  and  smaller  steelyard,  till  the  pointers 
1 1  are  exactly  opposite  each  other,  say  26,  when  the  exact  weight 
will  be  2  tons  7  cwt.  26  lb.,  or  219^  stones,  of  14  lb.  to  the  stone, 
and  8  stones  to  the  cwt. 

When  not  used  in  weighing,  the  machine  should  always  be 
disengaged,  as  horses  and  cattle  go  with  less  dread  when  the 
platform  is  in  a  dormant  state. 

^"'val  Reaping  Machines, — Had  every  article  exhibited  in  the 
^^1 J  dial  Palace  received  as  much  notice  as  the  American  reaping 
machines,  the  excitement  created  would  last  for  many  years  to 
'^ome.  The  comparative  merits  of  the  American  reapers  caused 
^orae  interesting   discussions  and  experiments  ;  but  the  greatest 

•"Hement  has  arisen  in  the  endeavour  to  determine  the  relative 
■ici'its  of  an  old  reaper,  long  known  and  partially  used  in  Scot- 
and,  and  of  its  American  compeers.  But  for  the  reappearance  of 
He  old  machine  in  a  state  of  activity,  it  is  presumed  that  the 
'elative  merits  of  the  American  ones  would  have  quietly  subsided 
nto  the  adoption  of  one  or  the  other  of  them  by  parties  infiueiiced 

'  the  eulogy  of  thei      ^'^pective  makers.    Hussev's  machine  seems 
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England  in  preference  to  M^Corniick's,  and  not  fewer,  it  is  said, 
than  fifteen  hundred  of  them  have  been  distributed  over  £ngland; 
and  probably  it  would  have  held  possession  of  the  field  for  years  to 
come.     So  easy  a  harvest  was  not,  however,  permitted  even  tha 
most    celebrated   implement-makers   to   reap.      The    old  Scotch 
reaper,  like  a  giant  refreshed  by  long  sleep,  came  suddenly  forth 
at  the  beginning  of  harvest  and  threw  down  the  gauntlet,  and 
challenged  its  younger  American  imitators  to  a  trial  of  skill  of 
their  respective  powers ;  and  Mr  Slight's  historical  sketch  of  it 
in  the  Transactions  of  the  Highland  Society  may  Jiave  emboldened 
its  owner  to  adopt  so  courageous  a  line  of  conduct.     It  is  said  that 
Mr  Bell  was  desirous  of  exhibiting  his  reaper  in  the  Great  Exhibi- 
tion, but  that  he  was  dissuaded  from  doing  it.     Had  it  appeared 
there,  the  discussion  on  its  comparative  merits  with  the  Americans' 
would  probably  have  been  agitated  at  once.    As  the  circumstances 
happened,   this  harvest  was  certainly  the  most  proper  time  for 
putting  the  controversy  to  the  test.     In  the  first  encounter,  at 
the  Highland  Society's  Show  at  Perth,  Belfs  ''Lass  of  Gowrie" 
completely  defeated  the  Hussey-Crosskill  champion,  by  the  unani- 
mous verdict  of  thousands  of  professional  spectators.     It  obtained 
a  similar  victory  on  Keillor  farm  shortly  afterwards,  in  consequence 
of  a  specific  challenge,  which,  however,  was  not  accepted.     The 
said  champion  was  also  defeated  by  M'Cormick's  reaper,  according 
to  the  decided  report  of  the  DriflBeld  Farmers'  Club ;  and  lastly, 
Hussey-Garnett's  reaper  was  beaten  by  M'Cormick's  on  the  farm 
belonging  to  the  Agricultural  College  of  Cirencester.     It  is  further 
stated,  that  Bell's  reaper  came  off  victor  in  a  trial  with  a  new 
competitor  by  Robinson,  implement-maker  of  Belfast,  before  mem- 
bers   of  the    Irish  Improvement  Society  near  Dublin.      It  was 
announced  in  the  programme  of  the  proceedings  of  the  British 
Association  at  Belfast,  that  a  model  of  Robinson's  reaper,  repre- 
sented as  an  improvement  on  Hussey's,  would  be  described  in  the 
Mechanical  Section,  but  we  understand  that  it  was  not  produced 
there,  and  can  give  no  idea  of  its  construction.      The  only  trial 
now  desiderated  is  one  between  Bell's  and  M'Cormick'fl  reapers^ 
which  will  not  fail  to  be  interesting,  whenever  it  may  come  off, 
since  both  have  defeated  Hussey's  in  its  best  forms.      Such  a 
trial  might  have  taken  place  on  Keillor  farm,  as  sufficient  time 
was  given  by  Mr  Watson,  in  his  challenge,  to  fetch  the  machine 
from  the  neighbourhood  of  Sunderland,  where  it  was  operating. 
It  is  quite  possible  that  Mr  M'Cormick  was  afraid  of  losing  the 
^50,  had  he  accepted  the  challenge;  but  it  would  have  been  quite 
competent  for  him  to  have  undertaken  the  trial  at  Keillor,  for  the 
satins  fact  ion  of  all  parties,  without  accepting  the  challenge.     His 
recent  otfer  of  jP20  for  a  competition  near  Sunderland,  was  pro- 
posed,  we  apprehend,  too  late  for  the  harvest.     We  regret  the 
want  of  the  only  data  which  might  have  been  furnished  by  a  trial 
between  Belfs  and  M'Cormick's  machines,  and  which  might  have 
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afforded  important  hints  in  the  construction  of  a  perfect  rdftper 
prior  to  the  next  harvest.  But  whatever  might  have  been  the 
result  of  such  a  trial,  it  is  certain  that  the  public  patronage  has 
been  directed  to  supporting  the  worst  form  of  reaper  now  in  use. 
The  trials  that  have  taken  place  suggest  a  feeling  of  regret  that 
fifteen  hundred  of  the  worst  form  of  machines  have  been  placed 
in  the  hands  of  farmers  in  the  course  of  a  single  season — that 
about  ri&l 44,000  should  have  been  thrown  away  in  one  year  by 
farmers  on  a  comparatively  worthless  machine. 

Let  us  consider  the  construction  of  the  machines  now  under 
notice,  with  the  view  of  discovering  the  objectionable  parts  of  eacby 
so  that  a  more  efficient  one  might  be  constructed  out  of  their 
elements. 

We  may  premise  that,  when  Hussey'a  and  M'Cormick's  reapers 
were  exhibited  at  the  Crystal  Palace,  we  examined  them  as 
minutely  as  we  were  permitted,  for  Jonathan  did  not  seem  to  like 
our  prying  too  narrowly  into  the  more  hidden  parts  of  their 
interiors.  Perhaps  he  was  in  the  expectation  of  a  patent  he  was 
doomed  never  to  receive.  After  such  an  inspection  as  we  could 
give,  wo  made  up  our  mind  in  favour  of  Mr  M'Cormick's ;  and 
its  subsequent  trial  on  Triptree  Hall  farm  supported  our  opinion ; 
for  although  the  day,  by  reason  of  the  rain,  was  anything  but 
favourable  to  the  operation  of  reaping,  and  the  corn — a  heavy 
crop — was  but  a  little  turned  towards  maturity,  as  well  as  being 
very  wet,  both  machines  had  the  same  chance ;  and  no  doubt  was 
left  in  the  mind  of  any  of  the  spectators  that  M'Cormick's  did 
reap  the  strong  wet  unripe  crop  of  wheat  in  a  fashion,  whilst 
Hussey's  was  at  once  entirely  overcome  by  it.  A  subsequent  trial 
on  Mr  Pusey's  farm  decided  the  Judges  to  award  the  Exhibition 
Medal  to  M'Cormick'*s  as  the  better  reaper  of  the  two.  In  the 
face  of  such  a  decision,  it  seems  strange  that  no  fewer  than  three 
of  the  most  eminent  implement-makers  of  England  should  endea- 
vour to  improve  and  to  push  into  use,  by  their  known  influence, 
Hussey^s  rather  than  M'Cormick's  reaper,  and  thereby  to  give  a 
"vrong  bias  in  that  particular  to  the  agricultural  mind. 

The  cutting  process  is  the  most  material  part  of  any  reaping 
nachine.  This  process  has  hitherto  been  effected  by  only  two 
Tiodes,  one  by  means  of  a  uniform  sharp-edged  circular  or  poly- 
gonal instrument,  and  the  other  by  that  of  shears.  On  the 
)resent  revival  of  the  reaper,  the  smooth-edged  cutters  have  been 
ibandoned  and  the  shears  adopted.  Thus  the  ideas  entertained 
>y  the  late  Mr  Smith  and  by  Mr  Mann  on  the  cutting  process 
lave  been  ignored,  and  that  of  the  Rev.  Patrick  Bell  adopted, 
^^he  adoption  of  the  shears  in  the  American  machines  is  not  sur- 
^lising,  when  it  is  borne  in  mind  that  the  Americans  have  evi- 
i/^nfly  adopted  them  from  the  Bell  machines  that  found  their  way 
•  ^imerica.    In  the  shears  adopted  by  all  the  machines,  the  form 

--'  **'nf      m   Hif">'"  »*.^  *hongrI*    ♦'^^   '  >r-»'*  r--r\r^  inr^-^  Kv  *Mir»h  is  tho 
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The  shears  of  Husserfs  reaper  consist  of  a  series  of  triangular 
movable  blades,  having  both  edges  sharpened ;  and  they  operate 
between  an  alternate  series  of  triangular  fixed  blades,  which  are 
projected  among  the  com,  to  hold  it  firmlv  until  cut,  as  the 
machine  is  advanced  by  the  horses.  The  rapidity  with  which  the 
shears  are  moved  is  above  500  revolutions  oi  the  crank-shaft  in  a 
minute.  The  moving  power  originates  in  a  broad  wheel  revolving 
upon  the  ground,  and  bearing  the  principal  weight  of  the  machine. 
Ihe  machine  is  drawn  forward  by  two  horses  yoked,  on  each  side 
of  a  pole  attached  to  the  machine,  to  chains  and  swing-*trees. 
The  breadth  cut  by  the  shears  is  about  3  feet,  and  they  cut  the 
grain,  while  the  horses  walk  in  advance,  to  the  right  along  the 
side  of  the  standing  corn.  A  boy  guides  the  horses  by  riding  on 
the  nearest ;  and  a  man  is  seated  above  the  closed-in  machinery, 
whose  duty  it  is  to  lay  the  grain  as  it  is  cut  regularly  upon  a 
board,  by  means  of  a  wooden  rake,  with  which  he  pushes  the  cut 
grain  off  the  board  immediately  behind  the  machine  in  quantities 
sufficient  for  a  sheaf.  The  effect  of  the  operation  of  the  machine 
is  to  cut  down  a  breadth  of  about  3  feet  of  grain,  and  to  leave  it 
in  separate  bundles  immediately  behind  its  path ;  and  to  accom- 

Elish  this  speedily,  the  horses  must  walk  about  four  miles  an 
our.  Thus  equipped,  the  machine  proceeds  with  apparent  ease, 
moving  round  corners  quickly,  and  cutting  down  a  given  space  of 
standing  corn  in  a  very  satisfactory  manner,  by  going  round  it 
<%nd  leaving  the  stubble  from  4  to  6  inches  in  length,  and  quite 
free  of  straws  and  grain.  It  is  evident  that  any  such  machine  as 
this  must  leave  the  most  regular  stubble  the  more  level  and  uni- 
form the  ground  is  upon  tne  surface.  The  machine  is  said  to 
weigh  15  cwt.  These  present  the  more  favourable  aspects  of  this 
reaper;  the  objectionable  ones  are  the  following: — The  great 
noise  accompanying  the  progress  of  the  machine  indicates  that 
severe  friction  in  the  machinery  is  strenuously  opposing  its 
advancement ;  and  as  a  proof  of  it,  the  shafts  of  the  wheels  become 
greatly  heated.  The  rapid  motion  of  the  gearing  must  wear 
down  the  machinery  in  a  comparatively  short  time,  and  perhaps 
extensive  repairs  are  requisite  every  year.  Two  horses  are  much 
distressed  in  working  the  machine;  and  even  when  a  third  is 
added,  the  work  is  too  severe  for  them  beyond  two  or  three  hours 
at  a  time.  The  driver  riding  on  one  of  the  two  horses  cannot 
guide  them  with  precision  in  reference  to  the  corn  to  be  cut,  as 
is  evinced  by  the  machine  leaving  strips  of  com  uncut  in  turning 
the  corners  of  the  breaks  of  standing  com.  When  a  third  horse 
is  yoked  in  front,  a  boy  is  required  to  be  mounted  on  its  back, 
thereby  increasing  the  cost  of  cutting ;  and  the  action  of  this 
horse,  besides,  often  misleads  that  of  the  wheel  ones  in  the 
turnings.  The  man  sitting  in  the  machine  is  very  severely 
worked,  in  directing  the  cut  corn  on  the  board  with  the  wooden  rake, 
and  in  pushing  the  bundles  of  the  cut  grain  off  the  board.      This 
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work  was  severe  even  in  the  case  of  a  short  thin  crop  of  standing 
wheat,  which  we  saw  cut  at  Ruchlaw  in  East  Lothian ;  and  a  stoat 
man  present,  who  tried  to  work  the  rake,  declared  the  labour  to 
be  very  severe.  In  the  case  of  a  strong  crop,  it  is  utterly  impos- 
sible for  one  man  to  collect  the  grain  and  to  push  it  off  the  board — 
which  is  an  unpleasant  motion  to  make  at  any  time,  and  especially 
with  a  rake,  having  the  handle  set  at  an  acute  angle  with  the  head, 
and  at  the  same  time  keep  the  reaper  going  at  its  full  speed  and 
capability.  Such  work,  besides,  cannot  be  well  done,  because,  as 
he  lays  down  the  grain  and  pushes  it  off  with  the  rake,  the  ears  of 
the  grain  are  apt  to  be  laid  down  in  drawn-out  layers  instead  of  in 
clusters.  We  heard  a  field-worker  at  Perth  say,  that  it  required 
more  time  to  make  the  bundles  into  good  sheaves,  after  this  ma- 
chine, than  to  gather  it  into  sheaves  after  the  scythe.  This 
machine  cannot  be  backed  by  the  horses,  since  they  have  no 
attachment  to  the  pole  but  by  the  collar  chain  ;  nor  can  the  horses 
be  yoked  in  a  curricle  form,  which  would  effect  the  backing,  since 
the  driver  must  ride  on  one  of  thoin.  The  machine  requires  to  be 
backed  when  the  shears  become  clogged  by  the  crop,  in  order  to 
release  them  ;  and  it  must  be  pulled  back  by  the  strength  of  men 
after  the  machinery  has  been  put  out  of  e:ear.  The  shears  are  very 
apt  to  be  clogged,  and  stop  the  machine,  when  they  cut  juicy 
grass  or  straw,  or  when  the  straw  is  wet ;  and  such  a  result 
is  not  surprising,  when  we  know  that  the  sharp  edges  of  the  shears 
play  into  a  groove  in  each  side  of  the  fixed  triangular  blades. 
Such  a  groove  is  very  likely  to  become  clo<j;ged  up  with  the  juice 
of  green  grass,  newly  cut ;  and  the  cut  portion  of  the  grass  itself 
may  stick  in  it,  and  wedge  up  the  blades  of  the  shears.  The  shears 
are  cleared  of  obstruction  by  releasing  the  shaft  by  whicb  they  are 
moved  out  of  gear.  On  the  shears  becoming  blunt,  they  must  be 
taken  out  and  ground  upon  a  stone,  and  then  smoothened  with  a 
hone.  When  young  clover  occurs  in  a  grain  crop,  this  machine  is 
often  clogged  up  by  it  and  brought  to  a  stand  still,  causing  much 
trouble  and  delay.  On  this  account  it  does  not  operate  satisfac- 
torily on  barley,  n  )r  even  on  oats,  among  which  much  weedy  grass 
mS  found  growing  on  the  ground.  It  succeeds  best  with  clean 
wheat  straw;  but  if  the  crop  is  at  all  heavy,  it  cannot  cut  above 

^  or  15  inches  of  it  in  breadth  without  being  obliged  to  stop,  on 
-^'^ount  of  the  severity  of  the  work  both  to  the  man  with  the  rake 
kiid  to  the  h'^T-'^AQ,  This  effect  we  noticed  distinctly  amongst  the 
vheat  -^'if  ^ Muirton  farm,  <•>♦  ^ho  comparative  trial  during 

'"')  S*^  '     'iijrhl»»^'^  ^r-»i<if^         ^or+h.     The  bundles  of  cut 

'»»         ..    -       <   ^^'»  .  ,,,_,         ground  just  cleared  of 

'     LK,^   J  i  *        -pei       10  machine   cannot  cut 

'"•  Jier  bou  •  ^      ,x..^>     *•'       lose  bundles  are  bound 

•o  sheaves  u,i..i  jcv,w.t*  '  »'  •  **,  because  the  horses  iu 

M  •n/io(iin(r  bout  hi./t  i/v  ^t»"     •■  'p3oe  of  ground  that  had 


BIYAL  BEAPING  MACHINES.  483 

machine.  The  machine  cannot  at  once  enter  a  field  of  standing 
corn  and  begin  to  cut  it  do'wn,  because  the  horses  have  to  precede 
the  cutters.  A  sufficient  breadth  to  allow  the  liorses  to  walk  upon 
must  therefore  be  cleared  in  every  field,  by  the  sickle  or  the  scythe, 
before  this  reaper  can  be  used.  The  machine  cannot  work  well 
across  high-crowned  ridges,  as  the  points  of  the  shears  are  apt  to 

? lunge  into  the  sides  of  the  next  ridge  in  crossing  any  open  furrow, 
n  such  a  case  it  must  be  worked  along  the  length  of  the  ridges. 
The  best  way  to  work  the  machine  is  to  set  off  a  break  of  the 
standing  corn,  sufficient,  perhaps,  for  the  reaping  of  one  yoking; 
and  if  a  field  is  small,  it  should  be  made  of  one  break,  and  a  clear 
space  cut  at  once  round  its  entire  circumference.  In  cutting  round 
a  break  of  standing  corn,  the  machine  must  go  empty  along  the 
head-ridges  when  the  ridges  are  high-crowned ;  but  where  they  are 
flat,  and  the  open  furrows  shallow,  the  machine  will  cut  round  the 
break  without  interruption.  With  thorough  drainage,  the  ridges 
of  the  {strongest  soils  may  be  made  flat  enough  for  the  use  of  any 
reaper.  Most  of  the  objections  to  this  reaper  are  of  so  serious  a 
description  as,  in  our  opinion,  to  preclude  its  general  adoption. 

The  cutting  apparatus  of  M^'Cormick^s  reaper  consists  of  a  series 
of  fixed  triangular  blades,  which  are  projected  forward  amongst 
the  corn  as  the  machine  is  moved  onward,  in  order  for  them  to 
take  hold  of  it  and  keep  it  firm  till  the  cutter  severs  each  indi- 
vidual straw.  The  cutter  is  a  strip  of  iron  notched  on  one  side 
into  teeth,  like  those  of  the  common  toothed  sickle.  It  is  moved 
backward  and  forward  by  means  of  a  cranked  shaft,  but  at  what  velo- 
city we  have  not  learned.  The  cutting  across  of  the  straws  of  the 
crop  is  eflected  by  the  vibrating  motion  of  the  cutter,  with  its  toothed 
edi^e  operating  against  them,  while  they  are  held  fast  by  the  pro- 
jecting triangular  blades.  When  the  notched  teeth  become  blunt, 
which  is  but  seldom,  the  strip  of  iron  is  removed,  and  its  flat  side 
subjected  to  the  action  of  a  grind-stone.  The  cutting  saw  is  moved 
by  means  of  the  revolution  of  a  broad  wheel  upon  the  ground,  simi- 
larly to  the  shears  in  Hussey  s,  and  it  also  bears  the  principal  part 
of  the  weight  of  the  machine.  Two  horses  are  voked  to  this  machine 
in  a  manner  similar  to  that  of  Hussey;  but  as  none  of  the  horses  are 
ridden  upon,  they  might  be  yoked  in  curricle  form,  with  a  rod  across 
their  backs  to  enable  them  to  back  the  machine  easily.  The  driver 
sits  on  the  machine  and  guides  the  horses  by  means  of  double 
reins,  and  has  therefore  a  better  command  of  them,  in  keeping 
them  in  the  line  of  draught,  than  the  mounted  driver  can  have  in 
Hussey 's  machine.  The  horses  are  placed  in  reference  to  the  cut- 
ters, and  walk  along  the  side  of  the  standing  corn  when  the 
machine  is  in  operation,  the  same  as  in  Hussey 's,  A  man  sits 
above  the  closed-in  machinery  with  his  back  to  the  driver, 
with  a  rake  in  his  hand,  by  which  he  sweeps  towards  and  past 
himself  the  bundles  of  grain  as  they  acquire  the  size  of  sheaves 
off  the  board    upon    the   cleared  ground   on   the   outside  of  the 
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machine.  The  rake  is  of  the  common  form,  having  the  handle  at 
right  angles  to  the  head,  which  is  furnished  with  long  teeth.  The 
man  with  the  rake  in  M^Cormack's  reaper  has  no  occasion  to  lav 
the  grain  regularly  down  upon  the  board,  that  being  done  by 
means  of  a  fan  6  feet  in  diameter,  which,  on  revolving  slowly, 
directs  the  cut  grain  with  each  successive  arm  by  the  upper 
part  of  the  straw  upon  the  board  when  the  ears  of  grain  fall 
clustered  together.  The  ears  of  grain  acquire  this  last  posi* 
tion  on  being  guided  into  it  by  the  inclination  of  the  arms  of 
the  fan  downwards  towards  the  Urther  side  of  the  machine,  closed 
in  with  canvass,  causing  the  grain  to  fall  more  towards  that 
farther  side  than  the  near  one,  until  as  much  has  accumulated 
there,  according  to  the  judgment  of  the  raker,  as  will  make  a 
sheaf,  when  he  gets  quit  of  it,  by  sweeping  it  upon  the  ground. 
Having  nothing  more  to  do  than  this,  the  man  is  able  to  do  it 
with  the  natural  draw  of  the  rake  past  him  at  intervals,  even 
although  these  should  necessarily  be  required  in  quick  succes- 
sion. Of  the  two  men,  the  raker  has  the  most  to  do,  but  they 
can  take  the  raking  and  driving  in  succession.  The  placing 
the  sheaves  along  the  sides  of  the  reaper  enables  it  to  continue  its 
work  with  the  cut  grain  lying  on  the  ground.  The  progress  of 
this  machine  is  attended  with  little  noise,  and  hence  with  little 
friction.  It  cannot  pass  across  high-crowned  ridges  any  more  than 
Hussey's,  nor  can  it  open  up  a  field  of  corn  for  itself;  so  that  the 
same  means  of  doing  so,  and  the  same  plan  of  operations,  are 
required  for  both  machines.  It  makes  a  neat  and  clean  stubble ; 
but  it  has  been  remarked  that  the  length  of  the  stubble  is  not  so 
regular  as  that  left  by  Hussey's  machine.  We  think  the  differ- 
ence may  be  easily  explained  thus, — the  large  triangular  blades, 
in  being  pushed  among  the  corn,  embrace  more  straws  between 
them  than  naturally  stand  upon  the  space  of  ground  below ;  hence 
part  of  the  straws  must  assume  an  inclined  position,  whilst 
others  still  continue  upright.  When  the  straws  m  this  assumed 
position  are  simultaneously  cut  through  by  the  cutter,  the  inclined 
ones  will  leave  a  longer  stubble  than  the  upright  ones ;  and  hence 
arises  the  inequality  in  its  length.  This  machine  should  pro- 
gress as  easily,  and  turn  corners  as  readily,  as  Hussey's ;  and 
Mthough  its  body  is  of  larger  bulk,  the  bulkiness  is  made  up  of 
-ight  materials,  being  chiefly  canvass.  We  are  not  aware  of  the 
oight  of  this  machine,  but  it  can  scarcely  be  heavier  than  Hus- 
tdy's.  From  the  little  we  have  seen  of  its  operations,  we  are 
nniiV/t''^  >r  \pi;<j-r^  fiin,t  it  will  supersede  Hussey  s. 

i  ■•'       -  •  '^^?/^'' --^aper  is  as  follows : — The  cutter  con- 

jiBiL-  J.       —  '  '     '     ^ living  one  triangular  blade,  sharp 

♦n  ^'''     ■■'\  '-       -         .,  ,1../  triangular  one,  also  sharp  on 

^'^♦L  oUj.'—  -*    >ifcv,iw/vttia  and  forward  upon  it,  cutting  in  ooth 

,^/»f;/^nt    .,1,  ,^  v>city  not  much  exceeding  one  hundred  strokes 
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advance  of  the  machine  in  one  action  of  the  shears  is  only  11 
inches,  so  that  the  12-inch  blades  have  only  to  cut  a  breadth  of  11 
inches  of  corn,  thereby  insuring  the  cutting  of  every  straw.  The 
machine,  when  shut  at  both  sides,  can  cut  a  breadth  of  com  of  6 
feet,  but  when  one  of  the  sides  is  open  to  let  off  the  cut  straw,  the 
breadth  cut  is  5^  feet ;  but  the  usual  breadth  is  5  feet.  As  the 
grain  is  cut,  a  fan  of  3  feet  in  diameter  directs  it  by  the  upper 
part  of  the  straw,  like  that  in  M^Cormick^s  reaper,  upon  an 
endless  web  of  canvass,  which  carries  it  to  either  side,  as  con- 
venient, and  deposits  it  in  a  continuous  swathe  upon  the  ground, 
on  the  outside  of  the  space  cleared  by  the  shears,  at  an  angle  of 
about  30""  to  the  line  of  motion.  Two  horses  are  yoked  by  chain 
and  swing-trees  te  the  end  of  a  pole  in  connection  with  the 
framing,  which  is  supported  by  an  axle  and  two  wheels,  upon  which 
the  machinery  travels.  The  horses  are  also  connected  with  the 
pole  by  a  breeching,  by  means  of  which  they  are  able  to  back 
the  machine  with  ease  whenever  required  to  do  so.  The 
motion  of  the  shears  originates  with  the  revolution  of  the  wheels, 
as  does  those  of  Hussey  and  M'Cormick,  though  in  an  entirely 
different  manner;  and  this  is  a  very  ingenious  part  of  the 
mechanism  of  this  machine.  The  machine  is  propelled  forward 
by  the  horses,  their  force  acting  in  a  direct  line  upon  the  cutting 
apparatus;  whereas  in  Hussey's  and  M'Gormick's  the  line  of 
draught  is  different,  and  is  parallel  to  the  line  of  motion  of  the 
cutting  apparatus.  In  their  case,  a  certain  proportion  of  the 
horses  power  must  be  sacrificed.    On  the  end  of  tne  pole  is  sus- 

E ended  weights  to  balance  the  weight  of  the  machinery  before  and 
ehind  the  axle.  One  man  walks  on  the  ground  and  guides  the 
horses  with  double  reins,  as  well  as  steers  the  machine  by  means 
of  the  pole.  The  machine  proceeds  on  its  work  without  almost 
any  noise.  It  cannot  go  across  high-crowned  ridges  any  more 
than  Hussey's  and  M'Cormick's,  doing  its  work  best,  of  course,  on 
level  ground.  The  horses  propelling,  it  can  dear  a  way  for  itself 
in  any  field  of  standing  com.  The  stubble  it  leaves  is  4  inches 
in  length,  and  verv  clean.  It  cannot  whin  round  a  comer  so 
cleverly  as  Hussey  s  or  M'Cormick's,  but,  laying  the  swathe  on 
either  hand,  it  can  go  backwards  and  forwards  on  the  same  side  of 
a  break  of  com,  which  neither  of  them  can  do.  It  can  cut  the 
standing  com  while  that  which  has  been  cut  is  lying  on  the  ground, 
as  can  M^Cormick's,  but  not  Hussey's.  It  is  not  so  fatiguing 
as  Hussey's  to  the  horses,  although  among  strong  crops  three 
changes  of  horses  might  be  required  in  a  day's  work  of  ten  hours. 
These  are  the  favourable  aspects  which  this  machine  presents,  and 
the  objectionable  ones  are  : — It  seems  very  heavy,  although  it  is 
said  to  weigh  no  more  than  1 2  cwt.  It  is  a  clumsy,  ungovemable 
machine;  but  it  does  its  work  more  quickly  and  (quietly,  and  better, 
than  one  would  expect  from  its  appearance.  It  is  difBcult  to  place 
it  in  a  right  line  for  its  work,  l^causo  in  accomplishing  this  the 


486  THE  farmers'  note-book. — NO.  XXXVII. 

horses  have  to  move  sideways  to  bring  themselves  into  the  line — a 
difficult  motion  for  horses  to  make  at  all  times,  and  which  eren 
horses  accustomed  to  do  take  a  long  time  in  doing.  Its  great 
length,  including  the  machine  and  its  pole,  requires  for  it  a  wide 
space  to  turn  upon,  and  hence  in  a  field  where  it  cannot  cross  the 
ridges,  a  sufficient  space  at  both  their  ends  must  be  cleared  befoi'e 
the  guider  of  the  machine  can  enter  it  easily  into  the  ends  of  the 
ridges  of  standing  corn.  When  the  motion  in  a  strong  crop  is 
greater  than  the  endless  web  can  carry  away  the  cut  com,  the 
machine  chokes  and  stands  still;  and  to  obviate  this  iuconvenieuce, 
a  boy  is  useful  in  walking  with  the  machine. 

Now,  the  points  which  possess  most  interest  for  the  farmer,  in  a 
comparison  of  these  three  reapers,  since  they  all  cut  the  corn  well 
enough,  are  the  celerity  and  cost  of  reaping  an  acre  of  standing 
and  lying  corn.  It  is  self-evident,  at  the  same  speed  of  the  horses, 
that  as  BelPs  machine  cuts  a  breadth  of  5  feet,  and  Hussey'^s  a 
breadth  of  3,  that  Bell's  will  cut  down  5  acres  of  corn  in  the  time 
Hussey's  takes  to  cut  down  3.  This  single  circumstance,  inde- 
pendently of  any  other,  ought  to  decide  the  superiority  of  Bell's 
reaper  over  the  other.  But,  besides,  this  other  circumstance 
should  be  taken  into  account:  There  is  no  doubt  that  Hussey's 
machine  imposes  too  much  labour  on  two  horses,  and  that  a  third 
one  is  required  when  the  crop  is  at  all  strong,  and  even  then  they 
cannot  continue  to  work  above  two  or  three  hours  at  a  time.  It 
must  therefore  at  least  employ  one  man  and  two  boys  in  reaping. 
One  man  can  work  Bell's  machine,  although  he  is  the  better  for  being 
assisted  by  a  boy,  and  two  horses  are  quite  sufficient  for  every  three 
or  four  hours  of  work.  Here,  then,  in  the  reaping  process  alone. 
Bell's  reaper  employs  one  boy  and  one  horse  fewer  than  Hussey's 
in  any  given  time,  and  the  work  done  by  BelPs  smaller  force  is 
greater  than  by  Hussey's  in  the  ratio  of  five  to  three;  that  is, 
if  Bell's  takes  a  day  to  cut  10  acres  of  corn,  Hussey's  will  only 
cut  6  acres  in  the  same  time.  But  as  Bell's  does  not  in  practice 
cut  on  an  average  of  wheat,  barley,  and  oats,  more  than  7  acres 
Scotch,  or  8^  imperial,  in  a  day,  (day  after  day,)  Hussey's  in  the 
above  proportion  will  not  cut,  of  these  crops  on  an  average,  more 
in  a  day  than  4  Scotch,  or  5  imperial  acres.  The  speed  exerted 
under  the  excitement  of  a  competition  is  not  desirable,  nor  eveu 
attainable,  under  ordinary  circumstances.  Mr  Bell's  own  people 
assured  us  that  the  quantity  daily  cut  on  the  farm  did  not  exceed 
from  6^  to  7  acres  Scotch.  Taking  the  wages  of  the  men  at  2s.  6d. 
a-day,  the  boys  each  at  Is.  a-day,  and  the  cost  of  the  horses  at 
what  it  may  take  to  maintain  them,  say  Is.  a-day  each,  the  com- 
parison between  the  two  machines  as  to  reaping  will  stand  thus: — 

Hussey's. 
One  man  at  28.  6d.,  .        .        .        .£026 

Two  boys  at  Is.  each,  0     2     0 

Three  horses  at  Is.  each,  changed  three  times,     0    9    0 

Five  acres,  .  .  £0  13    6  =  28.  S^d.  per  acre. 
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Bell's. 

Oiie  man  at  2s.  6d., £0  2    6 

One  boy  at  Is., 0  10 

Two  horses  at  Is.  each,  changed  three  times,  0  6    0 


Eight  and  a  half  acres,         .        £0     9     6  =  Is.  l^d.  per  acre. 

As  to  the  number  of  hands  required  to  gather  and  stook  the 
crop,  Mr  Bell's  workers  informed  us  that  two  men  and  eight 
women  were  quite  competent  to  keep  up  with  the  machine  when 
it  cut  the  usual  extent  of  8^  acres  aday;  and  we  prefer  using  the 
testimony  of  people  of  what  they  actually  do  at  ordinary  work, 
than  to  adopt  results  obtained  under  extraordinary  circumstances, 
which  serve  only  to  create  a  state  of  excitement.  Taking  the  wages 
of  the  men  who  stook  at  2s.  6d.  a-day,  and  of  the  women  who  gather 
and  bind  at  2s.,  the  cost  of  setting  the  cut  crop  on  foot  will  be  the 
following,  by  BelPs  machine  : — 

Two  men  at  23.  6d.  each,     .        .         .        .£050 
Eight  women  at  2s.  each,  .        .        .        0  16     0 


Eight  and  a  half  acres,        .        £1     1     0  s  2s.  5}d.  per  acre. 
To  which  add  the  cost  of  reaping  per  acre,    .        .         .        ]  s.  1  jd. 

Total  cost  per  acre,  .  8s.  7d. 

At  the  exhibition  of  the  machine  on  Mr  Bell's  own  farm  of 
Inchmichael,  in  the  Carse  of  Gowrie,  the  number  of  persons 
employed  and  the  expenses  were  as  follows: — 

Thirteen  women  and  boys,  at  2s.  each,  gather- 
ing and  binding, £16     0 

Three  men  stooking  and  guiding  the  machine, 

at  2a.  6d.  each, 0     7     6 

Two  horses  at  Is.  each,       .        .         .         .         0     2     0 


Twelve  acres,  £115    6  =  28.  lljd.  per  acre. 

It  should  be  borne  in  mind  that  the  cutting  of  an  acre  imperial 
of  oats,  which  occupied  the  machine  only  40  minutes,  or  at  the 
rate  of  12  acres  in  10  hours,  was  effected  under  exciting  circum- 
stances ;  and  therefore  we  adhere  to  our  rates  obtained  from  the 
work-people,  as  being  nearest  the  truth  per  day,  on  an  average 
extent  of  all  sorts  of  grain. 

We  have  but  few  data  to  determine  the  number  of  hands 
required  to  take  up  the  crop  after  Hussey's  machine.  It  is  stated 
that  two  persons  tewer  are  required  to  do  this  than  after  BelFs, 
which  is  probable  enough,  since  Hussey's  cuts  a  less  quantity  in  a 
given  time,  and  gathers  the  crop  into  bundles;  but  we  were 
informed  by  the  women  who  took  up  the  crop  after  Hussey's  at 
Muirton,  that  it  was  more  troublesome  to  them  to  make  equal 
and  proper-sized  sheaves  from  the  bundles,  as  laid  down  by 
Hussey's  rakeman,  than  to  gather  the  crop  into  sheaves  from  the 
swathe.  Lord  Kinnaird  is  stated  to  have  civen,  at  the  meeting  at 
Inchmichael,  the  expenses  of  reaping  with  Hussey'^s  machine  on  his 
own  farm,  and  they  are  as  follows : — 
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Seven  women  and  boys  gathering  and  binding, 

at  2s.  each, £0  14  0 

One  man  stooking,  at  28.  6d.y      .        .        .        0     2  6 

Two  men  working  the  machine,  at  2s.  6d.  each,  0    5  0 

Two  horses,  at  Is.  each,      .        .        .        .        0    2  0 


As  aboTe,  fire  acres  imperial,  £1    3    6  =  is.  S^d.  per  acre. 

It  is  also  stated  that  four  acres  Scotch — the  usual  measure  of 
land  in  the  Carse  of  Oowrie — or  5  imperial  are  as  much  as 
Hussey^s  machine  was  able  to  cut  in  a  day  on  Lord  Kinnaird'^s 
farm,  which  agrees  very  nearly  with  our  own  statement  above  of 
the  capabilities  of  this  machine. 

The  data  we  possess  concerning  the  dimensions  of  M'Cormick^s 
machine  are  furnished  by  the  Driffield  Farmers'  Club,  who  tried 
it  and  Crosskill-Hussey's  together  on  the  farm  of  Kellythorpe. 
They  represent  M'Cormick's  machine  as  6  feet  in  width,  and  that 
it  cuts  a  breadth  of  5^  feet,  and  consequently  it  ought  to  cut  down 
as  much  as  Bell's  in  the  same  time.  The  Hussey  machine  they 
used  cut  a  breadth  of  4^  feet,  which  is  wider  than  the  one  experi* 
mented  with  at  Perth ;  and  it  would  thus  appear  that  this  machine 
is  made  of  different  widths — that  at  Ruchlaw  cutting  4  feet.  At 
a  speed  of  2^  miles  in  the  hour,  Hussey^s  would  cut  down  7^ 
acres,  while  M^Cormick^s  would  more  than  9  acres. 

A  more  important  trial  between  M'Cormick's  and  Garrett- 
Hussey's  machine  was  made  on  the  farm  of  the  Agricultural 
College  at  Cirencester,  where  both  were  worked  day  after  day, 
until  they  cut  down  above  100  acres  of  grain.  After  so  long  a 
trial  the  results  ought  to  be  confided  in,  and  the  report  says,  that 
both  machines  cut  down  about  the  same  quantity  ot  corn,  and  that 
the  stubble  left  by  the  Hussey  machine  was  rather  the  neater ; 
but  that  in  raking  up  the  left  straws  on  the  wheat  stubble,  those 
after  M^Cormick's  machine  produced  2^  bushels  per  acre,  while 
those  after  Hussey'^s  gave  3^  bushels.  It  thus  appears  that 
M'Cormick's  cuts  cleaner  tlum  Hussev's.  It  also  appears  that 
Hussey^s  was  driven  at  the  rate  of  4  miles  an  hour,  ana  that  the 
men  and  horses  were  severely  tasked,  while  the  speed  of  M'Cor- 
mick's  was  only  2^  miles  an  hour,  and  neither  the  men  nor 
loi-ses  were  distressed.  In  reality,  therefore,  M^Cormick's  cut 
more  than  Hussey's  in  the  same  time.  The  driving  strap  of 
M^Cormick's  came  off  frequently,  to  the  annoyance  of  the  workers, 
^  hile  Hussey's  choked  at  times  amongst  the  clover  of  the  barley 
I'op.  The  former  inconvenience  might  be  avoided,  but  we  suspect 
.lof  *he  latter. 

Iter  these  statements  of  facts,  which  we  have  collected  from 

(kxious  sources,  the  question  naturally  arises,   Which  of  those 

nacb'»^'>*    ihnxxld  be  recommended  for  general  adoption  ?     Before 

'•^••M  jiku^        '    ^'T-^^ion  categorically,  some  preliminaries  require 

.^id'^*^^  .-t  -'  viin^  ♦<*  '^nr  notions  of  wha*  *>  'eaping  machine 

^  '^^-  ..i<rK        *T  only  ♦•     '1*^^  'iow.     .hf  «rop  but  to 
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prepare  it  for  binding  and  stocking.  Unless  it  does  both  these,  it 
will  effect  no  more  than  the  scythe  ;  and  more  cannot  be  expected 
of  any  machine,  since  the  making  of  bands,  and  the  bindmg  of 
sheaves,  and  the  setting  of  stooks,  are  not  likely  to  be  effected  by 
machinery  ;  but  all  that  machinery  can  effect  ought  to  be  effected. 
Mr  Walker  of  Portleithen  says  that  he  had  this  harvest  two  con- 
tractors, who  cut  his  corn  for  5s.  per  acre.  We  have  had  it 
done  by  hired  harvesters  without  contract  for  Gs.  the  acre.  Now 
the  difference  between  5s.  and  4s.  8^d.  per  acre,  according  to  Lord 
Kiunaird's  data  of  the  cost  of  working  Hussey^s  machine,  is  no 
temptation  to  any  farmer  to  expend  a  sum  of  money  upon  a 
macnine  which  requires  constant  repairs  while  at  work,  and  which 
will  only  bo  worked  a  few  days  every  year.  We  regard,  there- 
fore, the  attempt  of  both  Hussey's  and  M'Gormick's  machines, 
to  lay  the  crop  into  bundles  as  it  is  cut,  as  a  very  laudable 
endeavour  at  arriving  at  such  a  result  as  ought  to  be  effected 
by  every  reaping  machine.  But  it  is  evident  that  Hussey's 
machine,  in  its  present  form,  will  never  attain  those  objects, 
because  the  rakeman  has  not  the  time  to  lay  down  a  full  crop 
in  the  regular  manner  it  ought  to  be ;  nor  can  he  pitsh  away 
from  himself  to  some  distance,  with  the  rake  or  any  other  instru- 
ment, a  well-gathered  bundle  of  corn,  supposing  it  possible  for 
him  to  gather  it  well,  without  ravelling  it ;  nor  will  it  do  to  place 
the  bundles  in  such  a  position  as  to  interrupt  the  progress  ot  the 
machine ;  neither  ought  any  machine  of  a  locomotive  character 
proceed  at  a  speed  of  4  miles  an  hour  at  any  field-labour  in  which 
field- workers  must  necessarily  take  a  part.  For  these  reasons 
we  consider  Hussey's  machine  ill  suited  to  reap  our  crops. 

We  perceive  that  M'Cormick's  reaper  avoids  some  of  these 
inconveniences.  It  proceeds  at  no  higher  a  speed  than  the  plough, 
or  at  least  when  that  implement  is  employed  in  the  lighter  operar 
tions  of  the  field,  such  as  horse  hoeing.  Its  driver  is  more  sure  of 
guiding  the  horses  correctly  with  double  reins  mounted  on  the 
machine  than  on  horseback,  and  he,  besides,  does  not  distress  the 
horse  by  its  being  obliged  to  carry  him.  The  rakeman,  not 
having  to  gather  the  crop,  has  time  to  sweep  off  the  sheaves  as 
they  are  formed.  We  observe  that  this  operation,  which  is  the 
only  American  invention,  is  not  duly  appreciated  in  this  country. 
It  is  preferred  to  la}'  the  crop  into  a  swathe,  rather  than  have  it 
gathered  into  sheaves  ;  and  we  have  no  doubt  tliat  the  preference 
has  arisen  from  having  seen  the  rakeman  of  Hussey's  machine 
subjected  to  the  very  hard  labour  ho  endures,  as  also  the  untidy 
maimer  in  which  he  leaves  the  sheaves.  We  conceive,  however, 
that  they  who  prefer  the  swathe  to  the  sheaf  are  in  error,  because 
the  onl y'other  part  of  the  reaping  of  a  crop  which  any  machine  can 
effect  beside  the  cutting  is  the  gathering  it  into  sheaves;  and  why 
should  we  not  desire  the  machine  to  gather  as  well  as  to  reap  the 
crop  I     The  gathering  would  effect  a  material  saving  in  the  cost 
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of  harvesting  the  crop.  We  have  seen  that  eight  women  are 
required  to  gather  and  make  bands  and  bind  the  sheaves  after 
BelPs  machine.  Were  the  machine  to  gather  into  sheaves,  some  of 
those  hands  would  be  saved.  It  perhaps  occupies  about  the  same 
time  to  take  up  a  little  of  the  cut  grain,  make  it  into  a  band, 
and  lay  it  down  on  the  ground,  as  to  gather  the  com  into  sheaf 
and  lay  it  neatly  into  the  band,  as  also  to  bind  the  sheaf  and 
prepare  it  for  the  man  who  stooks  it.  It  takes  less  time  for 
the  same  person  to  make  the  band,  gather  the  sheaf  into  it, 
and  then  bind  it,  than  when  three  persons  do  those  different 
things.  On  this  account,  we  would  estimate  that  three  of  the 
eight  women  could  be  saved,  were  the  corn  made  into  sheaves  by 
the  machine.  The  wages  of  the  three  women  would  amount  to 
6s.,  but  the  wages  of  the  rakeman  having  to  be  deducted  from 
this,  the  saving  would  bo  only  3s.  6d.  on  8^  acres  of  corn.  Were 
the  machine  to  gather  the  corn  into  sheaves  of  itself,  the  rakeman 
would  be  saved,  and  the  saving  would  be  the  whole  6s.  on  8^  acres. 
We  are  of  opinion  that  the  machine  could  not  furnish  sheaves 
in  all  conditions  of  crop  equal  sized,  whereas  the  judgment  of  the 
man  would  guide  him  in  the  time  required  to  finish  each  sheaf, 
according  as  the  crop  was  thin  or  otherwise.  But  the  mere  saving 
of  a  few  pence  per  acre  is  not  to  be  considered  as  the  chief 
advantage  to  be  derived  from  a  perfect  machine  :  it  is  the 
saving  of  three  hands  for  every  8^  acres  of  grain  ;  and  it  is  pro- 
bable that,  with  such  a  saving  at  each  machine,  the  entire  harvest 
might  be  executed  by  the  people  always  residing  upon  the  farm, 
without  the  aid  of  strangers.  It  would  certainly  be  a  very  desirable 
result,  were  every  farm  to  harvest  its  crop  without  {adventitious 
aid.  At  present,  the  safety  of  our  crops  are  too  much  dependent 
upon  the  immigration  of  strangers  in  the  harvest  season,  and  at 
any  time  much  inconvenience  is  experienced  in  feeding  and  lodg- 
ing a  large  number  of  migratory  people.  As  M'Cormick's  reaper 
holds  out  such  a  prospect  to  us,  we  ought  to  encourage  it,  until 
we  attain  th?^  '^'^^'^   »^»1«  er^'  by  other  mejins. 

Bell's  r^^fLn  ...  hr    ,,^1^  [^  j^n  cxccllent  manner,  but  in  so 

-€^r  n*-  -*  . .  iio  Vor  it  also,  it  is,  in  our  estimation 

*^^  -    •  -  *  ^'"••haps  an  exchanc^e  of  parts 

^Mght  afford  materials 


i~  -»o 


'VOiOOl' 


lU  in  endeavouring  to 

''    *»n'*liiue  should  be 

^"  •    •  t.l-  sheaves  in 

-•    ^       i  length  as 
..-    »/-•«.    ...  ....  .,.        ,        ^.    ...,^a.iit.s  having  no 

>i—       -         • ••           /d   of  grain,  wnich 

''"al  /  Stc»».v     uiiii         •  i.j  ^iv/uiid ;  and  it  was  most 

nvioable  on      -ns  accv^u         nb  iuosey's   machine  cut  down  the 

'i'"  and  p*»^      -or  '^"   v-        ^*-  ^uchKw  so  we^  as  it  did.     Th€ 

■  If'il      ip"'      »Ao\       ntiAf    in    ^roft.' 
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Britain,  but  in  ito  principal  parts  it  was  just  a  copy  from  the 
American  original. 

Bat  allowing  that  we  do  obtain  a  perfect  reaper,  according  to  the' 
notions  we  have  expressed  above,  the  question  is,  whedier  or  not  saeh 
a  machine  would  be  of  general  use  in  this  country  ?  We  should 
reply  in  the  negative.  £ven  although  a  reaper  should  dear  for 
itself  a  way  in  any  field  it  entered — and  no  reaper  can  be  pofect 
unless  it  did  so — ^it  is  evident  that  it  cannot  turn  to  one  side  or  Uie 
other,  after  the  first  landing,  without  coming  upon  the  standini^ 
com,  since  its  breadth  is  less  than  its  length.  A  space  for  it  ta 
turn  upon  would  require  to  be  cleared  by  other  means.  It  la 
also  evident  that  frequent  tumii^  are  not  suitable  for  a  machine 
of  the  sort,  so  that  in  small  fiems  and  on  short  ridges  it  is  not 
likely  to  be  employed.  We  consider  it  quite  practicable  for 
it  to  cross  ridges.  Although  the  land  will  never  be  made  pei^ 
fectly  flat  on  the  surface — ^because  we  do  not  believe  that  the 
common  nlough  will  ever  be  laid  aside  for  the  tumwrist  or  any 
other,  and  it  is  not  possible  for  it  to  make  the  entire  surfiMse  of  a 
field  quite  flat — ^yet  it  can  make  it  comparatively  so  when  dried 
with  draining,  so  as  four  ridg^  might  be  always  placed  together, 
by  ploughing  two-out-and-two-in  from  a  flat  surface;  and  the 
open  furrows  of  such  ridges  would  then  be  shallow^  and  almost 
obliterated  by  the  harrowing.  It  could  not,  besideS|  finidi  the 
reaping  of  any  field,  since  it  cannot  find  its  way  into  the  corners 
In  this  last  particular,  both  Hussey's  and  M^Cormick's  could  more 
nearly  clear  a  field  than  Bell's.  For  these  reasons,  the  reaper 
will  be  confined  to  large  farms.  It  will  never  be  made  capable  oi 
reaping  laid  com ;  and  in  case  in  any  season  the  com  should  be 
much  kid,  it  will  be  comparatively  useless.  Hussey's  passes  over 
laid  corn,  when  lying  in  any  direction,  or  only  cuts  off  the  tops  of 
the  straw.  Beirs  cuts  even  much-laid  com  very  well  when  brought 
up  against  it,  when  it  slides  up  upon  the  web;  bat  it  passes  over  it 
in  the  direction  of  the  lay  when  nat,  and  it  cuts  a  long  stubble  when 
the  lay  is  across  the  line  of  progress.  We  have  not  heard  how 
ArCormick'^s  afiects  laid  corn.  But  should  the  reaper  only  cut 
down  a  pretty  large  proportion  of  the  crop,  such  as  even  the  half| 
it  would  Drove  itself  a  useful  implement  to  the  &rmer.  Supposins; 
it  to  cut  aoum  and  gather  84  acres  a-day,  which  could  be  done  wi(£ 
four  men  and  Jive  women,  it  would  be  equivalent  to  one  aere  cut^ 
boundj  and  stocked  by  nearly  each  perwn.  To  do  the  same 
quantity  uf  work  with  the  sickle,  three  and  a-half  persons  (three 
reapers,  with  half  the  work  of  a  binder  and  stooker)  are  required ; 
and  with  the  scythe,  three  persons  (one  scytheman,  one  gatherer, 
and  half  the  work  of  a  binder  and  of  a  raker)  suffice.  There  is  no 
way  of  demonstrating  the  superiority  of  a  machine,  which  won 
both  cut  and  gather  a  crop,  over  the  ordinary  method  of  reapii 
than  this  mode  of  comparison.  Hence  we  should  not  relax  < 
exertions  until  we  possess  such  a  maehine.    Two  such  mach 
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would  cut  down  100  acres  of  corn  every  week  with  the  people  of 
the  farm,  which  would  make  the  harvest  short  and  merry,  instead 
of  long  and  dreary,  as  it  often  is  in  this  climate. 

The  Ouano  Question, — That  guano  has  become  a  valuable  in- 
gredient in  the  agriculture  of  this  country,  every  farmer  is  ready 
to  affirm ;  nor  will  they  deny  that  it  has  now  become  an  indis- 
pensable means  of  maintaining  the  fertility  of  our  soils,  and  of 
thereby  increasing  their  prolificacy.  In  any  negotiations,  there- 
fore, affecting  a  reduction  of  its  price,  it  will  not  be  in  accord- 
ance with  truth  to  aver  that  we  can  do  without  it,  as  it  has  been 
alleged.* 

The  price  of  guano  has  now  settled  down  to  the  fixed  price  of 
£9, 5s.  a  ton.  We  believe  that  price  was  arrived  at  by  ascertaining 
the  cumulative  values  of  the  different  ingredients  of  which  guano 
is  composed,  and  of  the  freight  and  charges.  At  that  price,  and 
at  .3  cwt.  per  acre,  the  cost  of  applying  guano  to  the  land  is 
about  30s.  an  acre  ;  and  it  is  a  curious  coincidence  that  the 
returns  of  crops  manured  with  it  amount  to  just  about  that  sum. 
For  example,  3  cwt.  increase  thc/wheat  crop,  according  to  Mr 
Hudson  of  Castleacre,  6  bushels;  w^iich,  at  40s.  the  quarter, 
just  gives  a  return  of  30s.  The  use  of  guano,  at  present,  may  thus 
be  said  to  be  accompanied  with  no  profit  to  the  farmer,  so  that 
every  shilling  of  reduction  in  its  price  below  £9^  5s.  a  ton, 
would  be  so  much  gain  to  him.  Now,  how  is  a  reduction  of  its 
price  to  be  eflTccted? 

It  appears  tliat  the  ascertained  quantity  of  the  guano  deposits 
amounts  to  thirty  millions  of  tons,  besides  those  not  yet  surveyed 
and  estimated ;  and  deposits  are  being  daily  fonned,  so  that  the 
supply  seems  inexhaustible.  The  quantity  imported  into  this 
country  in  1851  was  130,580  tons ;  so,  at  that  rate,  the  present 
deposits  could  not  be  removed  to  this  country  in  less  time  than 
230  years.  The  whole  of  these  deposits,  and  perhaps  as  much 
more,  belong  to  the  Peruvians  ;  and  no  country  where  rain  falls 
can  supply  guano  of  as  good  a  quality  as  Peru  can ;  and,  of 
course,  no  other  country  will  receive  so  high  a  price  for  its  guano. 
Being  thus  secured  of  the  guano  trade,  it  is  their  interest  to  obtain 
as  much  money  for  their  commodity  as  they  can  procure.  They 
started  the  trade  at  £20  a  ton.  When  guano  was  obtained  from 
Ichaboe,  the  price  of  Peruvian  fell  from  £20  to  £10  a  ton;  but, 
independently  of  that,  the  Peruvians  could  not  long  exact  a  price 
above  the  cost  of  the  ingredients  of  which  the  best  guano  is  com- 
posed. Now,  it  is  obviously  the  interest  of  the  Peruvians  to  en- 
courage the  trade  in  guano  to  this  country ;  and  were  they  in  a 
situation  merely  to  impose  an  export  duty  on  guano,  they  would 

•  See  Buller's  Remarkt  on  the  Monopoly  of  Guano,  p.  21. 
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derive  a  handsome  reyenne  firom  the  trade^  at  one  pound  a  ton  of 
duty,  were  the  importation  doubled  or  tripled. 

But,  unfortunately  both  for  Uie  Peruyians  and  this  country^  they 
cannot  allow  the  guano  to  be  taken  away  at  a  small  export  dutf. 
The  British  creditors  of  the  Pemvian  nation  will  not  allow  thenii 
to  do  it.  Their  debt  must  be  paid,  principal  and  interest,  before 
the  Peruvians  can  extend  their  trade  in  guano.  ^1,200,000  of 
the  debt  was  contracted  in  1822,  and  <£ 616,000  more  in  1825. 
The  rate  of  interest  agreed  on  was  6  per  cent;  but  no  dividends 
were  paid  from  October  1825 ;  so  from  that  date  to  1849  the  in-» 
terest  accumulating  on  the  above  sums  amounted  to  ^1,816,000* 
The  liquidation  of  ue  debt  ^^  was,  in  fact,  considered  almost  a  hope- 
less case.  At  last  the  discovery  of  the  guano  deposits,'' — ^the 
discovery,  rather,  that  guano  was  a  valuable  material  in  this 
country, — ^'  which  were  found  to  be  an  enormous  source  of  revenue 
to  the  State,  gave  new  spirit  to  the  causc'C  and,  after  repeated 
remonstrances,  in  January  1849  rapid  progress  was  made  in  an 
arrangement."  *  The  arrangement  created  a  fund  of  active  debt 
of  «£^  1,800,000,  being  the  original  debt,  at  6  per  cent ;  and  a 
deferred  debt  of  <£^1,900,000,  being  the  accumulation  of  interest 
at  3  per  cent.  The  active  debt  is  in  course  of  liquidation  just  nowy 
the  dividends  being  regularly  paid,  and  a  part  of  the  prindpal 
cancelled  every  year.  Both  kmds  of  debt  amount  at  present| 
(1852,)  to  «£^3,300,000.  The  guano  sent  to  this  country  under  con- 
signment to  Messrs  Anthony  uibbs  and  Sons  is  sold  at  £9,  &•: 
and,  after  deduction  of  the  charges,  the  value  actually  received 
for  it  was,  in  1851,  .£^4,  4s.  7^d.  a  ton,  with  which  the  dividends 
of  stock  are  paid,  the  debt  redeemed,  and  half  the  amount  of 
sales  is  sent  to  the  Peruvian  Government. 

Thus  :— 

Dividends  at  6  and  8  per  oent»             •  •  •  £147|000 

Sinking  fand  on  £1,400,000  al  1  per  cent,  .  14,000 

„       f»     on  £1^00,000  at  i  per  cent,  .  .  9|S00 

Half  amount  of  sales  in  IS5I9              .  .  .  107,000 

Sam  to  be  annoaUj  paid  from  giano,  46277^500 

At  the  present  rate  of  importation  and  redemption^  the  debt  wiU 
take,  perhaps,  fiftj  vears  to  be  piud  off. 

For  such  a  period  it  will  not  do  for  the  British  farmer  to  wait. 
It  is  his  interest  that  the  debt  should  be  liquidated  in  the  shortest 

Eossible  time,  that  he  may  obtain  as  much  guano  as  will  subserve 
is  purposes  every  year  to  the  fullest  extent.  Different  plans  have 
been  suggested  to  attain  this  end.  the  favourite  one  of  wnich  seems 
to  be,  uiat  our  Government  shall  guarantee  to  the  British  bond* 
holders  the  payment  of  their  dividends,  and  take  the  Peruvian 
government  mto  their  own  hands. 

Whilst  our  Government  should  guarantee  their  annual  pay-* 

»  FoBTUHB^  Effitmt  ofik$  Pmidi,  p.  318. 
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ments  to  the  bondholders  and  the  Peruvians,  they  are  advised  at 
the  same  time  to  lower  the  import  duty  on  guano  to  £2,  lOs.  a 
ton.     To  realise  the  above  payments  at  that  reduced  rate  of  duty 
V70uld  require  a  considerable  increase  in  the  quantity  of  guano 
imported ;  and  even  after  the  importation  increased  in  the  ratio  of 
the  reduction  of  the  duty,  the  sum  left  for  the  liquidation  of  the 
debt   would   not  be   increased.      The  increased   importation   of 
guano  at  a  small  reduction  of  duty  is  problematical,  as  we  may 
see  by  reviewing  the  accounts  of  sales  effected  by  Messrs  Gibbs  and 
Sons  in   1851.     In  that  year  they  imported  130,580  tons,  and 
realised  ^371,899,  9s.  4d.,  at  a  duty  of  £4,  4s.  7^d.  a  ton,  which 
sum  was  more  than  sufficient  to  meet  all  the  demands  of  the 
creditors  and  the  Peruvian  government  upon  it.     But,  after  all,  it 
appears  that  the  Messrs  Gibbs  and  Sons  only  sold  last  season 
87,891  tons,  and  had  42,689  tons  on  hand  to  meet  the  imports  of 
1852,  which  shows  that  the  actual  consumption  of  guano  in  this 
country  is  not  very  great ;  and  even  if  that  were  doubled,  the  lower 
duty  of  £2,  10s.  a  ton  would  only  realise  £439,855 — a  sum  quite 
sufficient,  no  doubt,  to  meet  the  demands  of  creditors,  but  certainly 
not  large  enough  to  leave  a  balance  to  liquidate  the  debt  in  any 
reasonable  length  of  time.     The  reduction  of  duty  to  £2,  10s.  a 
ton  would  make  the  price  of  guano  £6,  15s.  a  ton ;  but  of  this 
sum  the  freight  and  charges  are  set  down   at  £5  a  ton.     It  is 
believed  that,  were  the  quantity  to  be  brought  to  the  country 
doubled,  the  freights  would  be  reduced  to  dP4  a  ton  ;  and  after  the 
ship  canal  shall  be  opened  across  the  isthmus  of  Darien,  the  short 
voyage  might  be  compensated  by  a  freight  of  £3  a  ton.     If  these 
hopes  were  realised,  the  guano  would  be  obtained  for  £i^  15s.  a 
ton.     But  the  price  might  be  considerably  reduced  below  that 
sum  at  once ;  for  let  the  Government  pay  off  the  Peruvian  debt  at 
once,  and  Jet  the  guano  be  brought  into  this  country  for  £1  a 
ton  of  import  duty — a  sum  quite  sufficient  for  the  Peruvian  to 
realisd  a  large  revenue  from  their  guano  deposits — and  it  would  be 
all  profit  to  them.     We  maintain  that  the  agriculturists  of  this 
country  have  a  right  to  make  such  a  demand  upon  the  Parlia- 
ment— to  pay  for  them  the  sum  of  three  millions  in  one  year — when 
they  were  deprived  of  ninety-one  millions  a-year  for  ever  by  a  bold 
act  of  the  Legislature.    With  such  an  arrangement,  embracing  the 
probable  reduction  of  freight  and  a  trebled  importation  at  that  low 
duty,  the  guano  could  be  imported  for  £4  a  ton ;  a  sum  which 
would  most  probably  induce  the  use  of  a  trebled  quantity,  and 
would  leave  a  profit  of  not  less,  perhaps,  than  £6  upon  every  ton 
used  by  tlie  farmer,  by  a  corresponding  increase  of  produce.    Were 
such  a  state  of  things  realised,  the  inducement  to  use  guano  largely 
in  every  department  of  culture  would  indeed  be  great;  it  would 
prevent  the  importation  of  all  inferior  guanos,  and  it  would  put  an 
end  to  the  shameful,  though,  we  suspect,  profitable  practice  of  adul- 
teration and  manufacture. 
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PRICE    OP 

THE 

DIFFERENT 

KINDS    OF    GRAIN, 

PBR  IMPKRIAL  qUARTKB,  SOLO  AT  THB  rOLLOWfNO  PLACK8. 

LONDON. 

EDINBURGH. 

Dat«. 

1             1 
\nieat.  Barley.'   OaU. 

1              1 

Rye.     Peaae. 

Beam. 

Date. 

Wheat. 

Barley.    Oata. 

Pease.    Beans. 

1852. 

8.    d.  1  8.    d. '  8.    d.  1    8.  d.     8.    d. 

8.    d. 

1853. 

8.  d.    8.  d.  1  8.   d. 

8.  d.     8.  d. 

1  June  5. 

44    8 1  25    9  1  21     6   30    6 :  31    4 

30     7 

June  2. 

43    2  1 30    6  1  22  10 

33    0   33    7 

12. 

44    5  1  25    2  ■  19  11 

30  10   35    0 

30    8 

9.  43    0 

29    3  ,  32  10 

34    3   34  11 

19. 

43    1    25    4i20    2 

31     2   33    3 

31  10 

16. 

43    6 

30    3   23    6 

33    0   33    4 

2(). 

43  11    24  10    20    2   31    0   33    2 

31    3 

23. 

42    4 

30    0   21    6 

33  10   33    6 

;  July  :i. 

44    6   26    2    19    7    31    4^37    7 

31    5 

30. 

42    6 

29    1  ,30    9 

33    3   32  10 

10. 

45    3 '  31    4    17  11 '  31    6  35    4 

.33    8 

July  7. 

42    1 

26    7   21    0 

33    1   33    9 

17. 

43    2    25    8 '  18  11  ;  31     1    34    0  i  32    6 

14. 

42    0 

26    6   21    4 

33    0   33    7 

24. 

43    2   26    8    19    2  i  31    0  35    8   33    3 

21.:  41   11 

30    0:20  11 

34    6   35    6 

31. 

42    8   25    5    20    7   30    8  34    5   32    3 

28.!  41    6   26  10  120  10 

33    0   33    6 

Aug.  7. 

45    2   24    0    20    0   30  10   31    7 !  33    2 

Aug.  4.:  39    6|24    3,19    3 

33    0   33    6 

1          ^* 

44     0    24     4  ,  19     3    .%     4    ^*k    8  i  ."11     8 

11.  40  11    27    2!  19    7 

31    8   32    8 

1         21.145    7   23  11    17    5 1 29  10   34    4   30    6 

18.  43    9,26    3  20  11 

32    6   33  10 

2t^.  49    1    32    3   20    4   31    0  32    3 

33    9 

25.143    2;  27    5  20  10 

i        1 

32    1   33    6 

1 

1 ___^__^_^^____^^^_^.^^_^ 

LIVERPOOL. 

DUBLIN. 

1               •               '               1 

Wheat,  Barley,:    Bere.  ,  Oatu,   ■  Flour, 
p.  barl.  p.  bar!.'  p. barl.  p.  barl.  p.  barf. 

Date.   'Wheat.  Barley.' Oats.    |   Bye. 

Peaae. 

BCMll. 

Date. 

;           1 

SOet.  .   16et.      17et. 

14  St. 

9st. 

1852.  1  s.  d.  I  8.  d. ,  s.  d.  1  a.   d. '  8.  d. 

8.    d. 

1 

1852. 

8.   d.  ,  8.   d.    8.   d. 

8.  d. 

8.  d. 

June  5.  41  11    23    6   23    3   28    7   29  10 

33    1 

June  2. 

22    6    13    6 

11    6 

11    0 

14    6 

12.  41     8    24    6   20    6   28  10   30    4 

32    6 

9. 

23    3    14    0 

11    9 

11    3 

14    7 

19.  40    fi    26     I    20  10   28    6   30    1 

30    0 

16.; 23  11    14    2 

12    3 

11    3 

14    8 

26.  41     9,2«    6    18    7,27    2   32    2 

34  10 

23.1 23    S    13  10   12    0 

11    3 

14    6 

Julys.  42    5   26    2    22    5 '  27    6  31    4 

32    0| 

30J23    9   13    6   11    8 

10    9 

14    6 

10.  40    7    27    1  ,  19    3   27    9   30    8 

33    4 

July  7.  24    7   14    2 

13    2 

11    3 

14    9 

17.  40    9   26    8    18    2   27    1 ,  32    6 

35    6 

14.  24    6   14    4 ' 11  10 

11    1    14    8 1 

24.  41  10   26    4    18    7   25    0 '  31     6 

a5    0 

21.  24    7   13    4   11    3 

11    3 

14    6 

31    42  10   25    9    22    4   23  10  32    4 

34    7 

2S.  24  11    12    9 

10    4   11    8 

14    7 

Aug.  7.  4:i     1    25    4    17    7   24    2  33    1 

34    0 

Aug.  4.  23    2 !  12    2     9    6111    0 

14    fr 

14.  42    6   25    3,20    6    24    6,33    4 

34    6 

11.  23    9   12    6     9    7,10  10 

14    6 

21.  43     1    25    6    18    4    25    1    32    8 

.35    0 

18.26    7il2    6 

9    9    10    6 

14  10 

2n  42 

1    24  11    21    2   25    6   33    9 

1            ■'            1 

36    0 

25.  26    8    12    3 

1 

9    1    10    3    14    6 

TABI.E  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN, 

Madt'  up  in  terms  of  7th  and  8tt  Geo.  /F.,  c.  68,  and  9th  and  lOth  Vic,  c.  22.    On  and  q/Ur  IH 

Ftbntarn  1849.  the  Duty  payable  on  FOREIGN  CORN  imported  ii  U,  per  quarter,  and  on  Flour 

or  Meal  4^<1./or  every  cwt. 

\                                       Wheat. 

1 

Barley. 

Oats. 

R: 

re. 

Pease. 

Beans. 

1             Date.            "     »^«;     '     -Ii 

If 

% 

!i 

i\ 

Ii 

If 

ft 

If 

Ii 

,          .  ^;  ,  l; 

• 

*k 

\< 

>; 

1 

I" 

1^ 

^; 

"O 

1852.           l8.    d.   8.     d 

8.    d.  8.    d.  i  8.    d.    8.    d.  '  8.    d.  '  8.    d. 

8.    d. 

8.    d. 

8.    d. 

8.    d. 

June     5 40    7    40    9    27    5   28    0 '  20    8    20    0    30    6   30    5 

.31    0   29    8   31    6:31    Ol 

12. 

..     40  1 1    40  10    27    6   27  10   20    0   20    0    29    8   :iO    3 1 .31    2   29  11 !  31  10 ;  31     4 

19. 

...   40    9    40    9    27    5   27    9  <  20    2    20    2    30    7   30    2   31     9   :K)    2   32    0   31     7 

2<;. 

. .   ,  40  10    40    8    27    6   27    7   20    0    20    2    31     0   30    4 !  31    9 '  30    7    32    4 '  31     9 

July     3.  . 

. .     41     4    40  10    27    5   27    6  i  19  10   20    1    33    4    30    8 !  33    2 ;  31     0 !  33    1  .  33    1 

1(». 

..   ,41     5   41     0   28    3  27    7    19    9   20    1    32    6   31     1133    3   33    0 !  34    0  32    1 

17. 

...Ul     0    41     0,27    0   27    6    19  11    19  11    30    1    31     0 130  11    32    0   34    6   .12  11 

24. 

...,40    7    41    0i28    2  27    7    19    9 :  19  11  ,  28    9  j  30  10134    6   32    7   33  10  33    3 

31. 

...  40    0    40  10 '  27    8   27    8 ;  20    6    19  U  1 29  11    30    9   33    6    32  10   34    2   33    8 

Aug.      7. 

.39    7    40    8 1 27    3  27    7 ;  20    0   19  11 ,  29    7   ,30    6   30    6 .  32    8   33    9  33  10 

14. 

..     :W    7    40    4    27    5   27    7 .  19    6    19  11 

30    3   30    3  31    4^32    4 :  33    7   34    0| 

21. 

.41     2    40    4 1 27    4   27    6  i  19    3    19  10 

29    4!29    7:29  10: 31    933    3 

.33  10 

2S. 

...43    7   40    928    228    720    3!  19  10   29    929    7 

1                          '             ! 

31    1 

31    9   34    4 

33  10 
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FOREIGN  MARKETS.— Per  Imperial  Quarter,  free  on  board. 


Dat«. 


1852. 
June  . . 
July  .. 
Aug.  . . 

June  . 
July  .. 
Aug.  .. 

June  . . 
July  .. 
Aug.  . . 

June  . . 
July  ., 
Aug.  .. 


MarkeU. 

Wheat. 

1 

Barley. 

Oat«. 

Rye. 

Danzig  -j 

8. 

41 
38 
40 

d.     8. 
0-47 
6-44 
6-47 

d.i8. 
0  17 
0  18 
0  18 

d.       8. 
6-25 
6-26 
6-27 

d.   8. 
6  12 
0  13 
012 

d.  8. 
6-16 
6-17 
0-15 

d.  8. 
9,28 
627 
626 

d.  8.  d. 
6-32  6 
6-31  0 
6-30    0 

Ham-    f 
burg    1 

32 
33 
35 

0-40 
6-41 
6-42 

6  20 
619 
022 

0'-25 
0-24 
6-28 

613 
6|12 
3  U 

6-16 
6-16 
6-14 

6  26 
0,27 
625 

6-32  6 
6-31  0 
6-30    6 

Bremen -j 

32 
SO 
33 

0-38 
6-37 
0-39 

918 
6  19 
6  20 

6-25 
9-26 
6-27 

013 
6|12 
611 

6-16 
6-16 
6-15 

9  24 

023 
0  22 

6-29  9 
6-28  6 
6-27    0 

K5nig8-( 
berg   1 

32 
34 
35 

6-38 
6-43 
6-44 

6  17 
0  18 
0  19 

1 

6-24 
0-25 
6-26 

0 
6 
6 

14 
14 
13 

6-18 
0-17 
6-16 

0  22 
6;21 
622 

6-26  0 
6-25  0 
0-24    6 

Peaae. 


Beau. 


8.  d.     8.    d.  8.    d.      8.  d. 

24  6-34    0  22    6-28  0 

25  0-32    0:21    0-27  6 
24  6-31    6,22    0-27  0 


28  6-35  623  0-28  6 

25  6-32  0  23  0-27  6 

26  0-33  0  22  0-27  0 

27  6-35  0  21  6-26  0 
26  0-33  020  6-25  6 
25  6-32  620  9-25  9 


23    6-30    920    6-28     6 
22    6-30    0  20    0-27     6 


Freights  flrom  the  Baltic,  a*,  to  3s.  3d. ;  IVom  the  Mediterranean,  0e.  6d.  to  8t. ; 
and  by  steamer  from  Hamburg,  Is.  3d.  to  Sb. 


THE  REVENUE.— From  5th  July  1851  to  5th  July  1852. 


Quarters  ending  July  5. 

Increase. 

Decrease. 

Tears  ending  July  5. 

Decrease. 

1801. 

i8£a. 

1851. 

1861. 

Customs 

Excise 

Stamps 

Taxe8 

'Post-Office . . 
Miscellaneous 
Property  Tax 

£ 

4,31H,218 

3,419,810 

1,525,492 

2,045,2:il 

240,000 

121,241 

976,881 

£ 
4,502,164 
3,443,516 
1,626,826 
1,503,707 
230,000 
262,189 
1,056,991 

£ 

183,946 

23,706 

101,234 

•  • 

140,94s 
80,110 

£ 

1 

541,524 
10,000 

•  • 

1 

•  • 

£ 

18,715,072 

13,219,609 

6,040,249 

4,322,6S1 

891,000 

312,333 

5,353,425 

£       i      £ 
19,011,774  296,702 
13,206,404        . . 
6,002,860        . . 
3,149,702        . . 
1,041,000  150,000 
522,948  210,615 
5,363,910     10,485 

£ 

13^206 
37,389 
1,172,979 

•  • 

•  • 

•  • 

Total  Income 

12,646,873  12,625,393 
Deduct  increase  .... 

529,944 

551,524 
529,944 

48,854,369 
De 

48,298,598  677,802 
duct  increase 

1,223,573 

677,802 

Decrease  01 

ti  tlio  qr. . . 

21,580 

D< 

icreaseontheyear.. 

645,771 

PRICES  OF  BUTCHERMEAT.— Per  Stone  of  14  Pounds. 


Date. 


1852. 
June  . 
July 
Aug.   . 


LONDON. 


Beef. 


8.  d. 
4  3 


8.  d. 
6  3 


Mutton. 


LIVERPOOL. 


Beef. 


s.  d.  8.  d.  s.d.  8.  d. 
4  6-6640-60 


Mutton. 


4  4-  6  6.4  6 
4  3-6  34  6 


6  64  2-6  35  3 
6  64  3-6  35  3 


8.  d.  8.  d. 
5  0  -[6  6 


NEWCASTLE. 


EDINBURGH. 


Beer. 


s.  d.  8.  d. 


Mutton. 


Beef. 


Mutton. 


GLASGOW, 


Beef. 


Mutton. 


H.  d. 


8.  d.  s.  d.  s.  d.  8.  d.  8.  d.  s.  d. 
4  0  -  6  0|4  3  •  6  8  4  6  -  6  315  3  -  6  3|5  3 
6  6  4  3  -  6  314  0  -  6  6  4  6  -  6  3:5  3  .  6  3  5  6 
6  3  43-6346-6  34  6-6  0!5  6-6356 


8.  d.  8.  d.  8.  d. 
6  65  6-6  6 
6  66  6-6  6 
6  65  6-6  6 


I 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  op  14  Pounds. 


ENGLISH. 

Merino,    

in  grease,  

Bouth-Down 

Half- Bred,  

Leioetter  Hogg, 

Ewe  and  Hogg, 

Lockfl,  i    7 

Moor,    I     5 


8.  d. 
14  0 
10  0  to 


8. 

to  18 
14 


d. 
0 
6 


15  6  to  18  6 

11  0  to  15  0 

12  6  to  19  0 
10  6  to  15  6 

to 


6  to 


8  6 
6  6 


SCOTCH. 

Leicester  Hogg,    

Ewe  and  Hogg, 

Cheviot,  white, 

laid,  washed,  .. 
unwashed. 

Moor,  white, 

..   laid,  washed 

unwashed,   .. 


8.  d. 

8.  d. 

12  6  to  18  6 

10  6  to  15'6 

12  6  to  16  0 

8  0  to  10  3 

6  9  to 

8  9 

6  6  to 

89 

6  9  to 

7  6 

6  3  to 

6  3 

AGRICULTURAL  ARCHITECTURE  AND  ENGlHEEniNO.— No.  VII. 


[ConliHmtdfrom  p.  441.) 

Before  proceeding  to  illuBtrate  and  describe  the  reminder  of 
the  examplea  of  Tarious  stmcturea  we  have  selected,  we  shall  give 
the  few  detail  drawings  of  those  examples  presented  in  our  Diet, 
which  we  think  will  be  of  some  practical  use.  And  first  as  to  the 
plan  showing  arrangement  of  out-buildings  for  the  house  in  Plate 
I.,  which  was  omitted  to  be  given  in  last  number.     In  fig.  103, 


which  ia  a  sketch  of  it,  the  dotted  line  represents  the  outUne  of 
back  of  two  houses ;— a,  ia  the  "  yard ; "  J,  "  receptacle  for  coida, 
covered   in   at  top   by  a  continuation  of  Fig.  los. 

boarded  roof  which  covers  the  "  hen-roost," 
c  ;  "  tub  shed,"  d;  "  ash-pit,"  e  /  A  is  the 
"  water-closet ; "  the  rain-water  cistern 
extend  over  water-closet  and  ash-pit.  Fig. 
104  is   part  of  "transverse   section"  of 


DL'BXAL. — JAKUABT  lass- 
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same  honae,  Plate  I.,  sliowmg  cellar,  Uvbg-room,  and  bed-room 
floors.  Fig.  105  is  vertical  section  of  living-room  window.  Fig. 
106  is  a  suggestion  for  living-room  fireplace. 


We  now  give  a  few  detail  drawings  of  row  of  cottages  from  fig*. 
15  to  80.    Fig.  107  is  a  part  elevation,  and  fig.  108  part  sec^ 


m 


of  "  louvre"  in  gables.  Fig.  109  is  section  of  tipper  half  of  win- 
dow in  living-room,  and  fig.  110  half  plan  of  ditto;  a  a  shows  the 
hinged  shutter,  forming  a  small  work  or  Sower  table  by  day:  fig. 
Ill  is  plan  of  front  door:  fig.  112,  section  of  upper  part  of  ditto; 
and  fig.  113,  elevation  of  interior  of  ditto. 
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Pig.  Hi 

^^,'S,,/,,^ 

1' 

'% 

\ 

V 

In  Plate  II.  in  tbis  Journal  for  October  1852,  and  in  Plates 
III.  and  IV.  in  this  Number,  we  give  akctcliea  illustrative  of  a 
design  for  a  farm-house  of  a  superior  class,  the  arrangement  of 
which  may  present  some  claims  to  consideration.  In  Plato  II.  we 
give  front  elevation  and  ground-plan,  drawn  to  a  scale  of  ODC-eighth 
of  an  inch  to  the  foot ;  in  Plate  III.,  back  elevation  and  chamber 
plan  to  same  scale ;  in  Plate  IV.,  end  and  side  elevations,  and 
front  section,  showing  roof  and  attic  floor  to  same  scale ;  and  plan 
of  roof  and  attic  floor,  and  cellar  plan,  to  a  scale  of  oiie-aixteenth 
of  an  inch  to  the  foot.  The  following  are  the  specifications  of  the 
required  fittings,  &c.,  which  may  be  modified  according  to  circum- 
stances : — 

l!xeatator.-~To  dig  ont  *iid  cut  aw*;  th<  grodnd  fbr  the  footiDgt,  tbUDdttioni, 
arena,  drains,  &c.,  dig  out  tnd  ramoTe  the  gnmaA  ondsr  the  whole  of  gronnd-floort 
to  the  depth  of  18  inehes  at  leut,  fVom  the  under  aide  of  joists.  Fill  in,  nm,  and 
well  consolidate  the  ground  to  aJ]  footings,  and  cart  awaj  all  superflnonB  eiuih  and 
rubbish. 

Bricklayer. — The  whole  of  the  walls  to  be  constructed  of  good.  Bound,  hard,  well- 
burnt  stock  bricks,  laid  in  English  bond  in  mortar,  composed  of  one-third  well-bqmt 
stone-lime,  and  two-tbirds  of  Bhg.rp  clean  river  ssnd,  and  no  four  coarses  to  rise 
more  than  ]  inch  beyond  the  collected  height  of  the  biicks.  No  TariatEon  to  be  made 
bi'tiveen  the  inside  and  outside  work,  eieept  that  the  work  intended  to  be  plastered 
is  to  hare  the  joints  left  rough.  La;  a  course  of  countess  slate,  bedded  in  cement, 
round  the  whole  of  the  external  and  partj  walla,  at  the  top  of  footings,  to  prerent 
damp  rising.  The  fVantl  on  each  side  of  the  house  to  be  faced  with  red  bricks,  of  an 
eien  and  uniform  colour,  and  finished  with  a  neat  trowel  joint  (This  speciBcation 
is  drawn  up  for  brickwork,  but  where  etons  ie  plentiful,  it  may  be  modified  accord- 
ingly.) Form  all  fire-openings  witb  camber  arches  over  the  same,  and  trimmer 
arches  where  required  for  front  hearths ;  carefully  gather  in  the  chimney -thraat*, 
and  carry  np  tbo  Sues,  (sec  remarks  on  Chimneys,)  and  the  stacks  carried  aboTS  the 
roor,and  set  angularly, as  shown  in  elevations.     Bed  in  mortar  all  bond-timber. 
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plates,  lintels,  wood-bricks,  and  all  other  work  required  to  be  set*  in  the  brickwork; 
bed  and  point  with  lime  and  hair-mortar  round  all  window  and  door  frames  ;  and 
back  up  with  solid  brickwork  all  stone  and  ironwork,  &c.  requiring  it.  Copper, 
stoves,  and  grates  to  be  properly  set  with  fire-bricks.  Provide  and  lay  a  run  of 
4-inch  circular  drain-pipes  with  conical  joints  from  scullery,  and  water-closets  com- 
municating with  same. 

Mason. — The  whole  of  the  dressings  externally  to  doors,  windows,  strings,  copings, 
&c.,  to  be  of  Bath  or  other  approved  stone,  worked  accurately  in  accordance  with 
drawings.  Provide  and  fix  to  entrance-door  two  steps  of  rubbed  Portland  stone,  and 
to  back-door  to  garden  two  steps  of  tooled  Yorkshire  stone.  Put  to  the  fireplaces 
throughout,  back  hearths  of  2-iiich  tooled  Yorkshire  stone,  and  to  thej>rincipal  rooms 
in  ground  story,  front  hearths  of  2-inch  rubbed  Portland  ;  to  the  kitchen  and  bed- 
rooms throughout,  front  hearths  of  2-inch  rubbed  York  stone.  Provide  and  fix  to 
rooms  on  ground-floor,  marble  chimney-pieces  of  appropriate  design,  and  to  the  bed- 
rooms, Portland  box  chimney-pieces.  The  kitchen  to  have  plain  Portland  jambs  to 
fireplace. 

Lay  the  floors  of  scullery  with  2-inch  rubbed  York  paving,  well  bedded  in  sleeper 
walls  44  inches  thick,  brought  up  to  receive  ditto.  Fix  in  scullery  a  6-inch  York- 
shire slop-stone  or  sink,  on  brick  bearers,  with  proper  hole  cut  for  grating  of  **  trap." 
Fit  up  the  wine-cellar  with  two  tier  of  2-inch  York  shelves,  supported  on  half-brick 
bearers. 

Carpenter. — The  timber  to  be  used  to  be  good  sound  Baltic,  Danzig,  Riga,  or 
Memel  fir,  well  seasoned,  and  free  from  sap,  shakes,  and  other  defects  ;  to  be  cut 
square  and  true  to  the  several  dimensions  and  lengths  hereafter  to  be  specified  ;  and 
no  timbers  to  be  fixed  more  than  12  inches  apart,  or  to  have  a  less  bearing  than  44 
inches  on  the  walls.  Provide  all  necessary  wood-bricks  to  doors  and  windows,  with 
every  required  preparation  for  fixing  grounds,  battens,  and  joinery.  Lay  a  tier  of 
wall-plates  under  each  floor,  of  joists  4  x  24*  well  scarfed  and  secured  together  in 
lengths,  and  united  to  flues  with  an  iron  tie  notched  in,  and  nailed  to  bond — care 
being  taken  that  no  timber  comes  within  9  inches  of  any  flue. 

The  joists  to  rooms  over  cellars  to  be  8  x  2,  trimmers  8x3;  the  other  rooms  on 
ground-floor  to  be  of  fir  34  x  2,  on  oak  sleepers  4  x  24,  laid  on  sleeper  walls  brought 
up  to  receive  them.  The  joists  to  upper  floor  to  be  7  x  2,  trimmers  7x3;  and  all 
floors,  when  properly  fixed  to  a  true  level,  are  to  have  two  rows  of  herring-bone 
shutting. 

Frame  the  partitions  with  heads  4x3,  sills  4  x  3,  posts  4x4,  quarters  and  braces 
4x2. 

The  timbers  of  roof  to  be,  ceiling-joists  3x2,  binders  6x3,  rafters  4x2,  principal 
rafters  4x3. 

Joiner. — Lay  the  floors  of  the  principal  rooms  on  ground-floor  with  1-inch  yellow 
deal,  not  more  than  9  inches  wide,  close  joints  with  splayed  headings  and  mitred 
borders,  and  bradded  with  three  nails  in  every  joist  in  each  board,  and  properly 
cleaned  off  at  completion.  Lay  all  other  floors  with  1-inch  white  deal,  with  splayed 
headings  and  mitred  borders. 

The  entrance  doorway  is  to  have  a  solid  wrought  rebated  and  beaded  fir  frame, 
4x4;  the  door  to  be  of  2-inch  deal,  well  hung  to  frame,  with  wrought-iron  orna- 
mental Gothic  hinges  ;  and  to  be  furnished  with  iron  closing  ring  and  knocker  ;  and 
to  be  fastened  with  a  9-inch  draw-back  lock,  panel  bolts  and  chain  complete.  The 
doors  to  principal  room  on  ground  story  to  be  14-inch  deal,  4-panel,  chamfer  moulded 
with  stopped  ends,  both  sides  ;  hung  with  3-inch  brass  butts,  to  IJ  deal-wrought 
and  rebated  jamb  linings,  with  inch  framed  grounds  and  moulded  architraves  ;  and 
to  have  brass  mortice  locks  and  china  furniture.  The  doors  to  kitchen  and  scullery 
to  be  1  i  deal,  4-pancl  square,  hung  to  1  \  deal,  wrought,  rebated,  and  rounded  jamb 
linings,  with  3-inch  butts,  and  to  have  6-inch  iron  rim  locks. 

The  door  to  garden  to  be  \J  deal,  bead,  butt,  and  square  sash  door,  with  dimi- 
nished styles  and  marginal  squares,  hung  with  3-inch  butts,  to  a  fir,  solid,  rebated, 
and  beaded  fVame  4x34*  and  to  have  Ij^  deal  lifting  shutters  with  thumbscrews, 
stubbs  and  plates,  and  a  6-inch  3-bolt  iron  rim  lock,  and  two  9  inch  barrel  bolts — 
weather-board  and  bracket,  and  water-bar  at  bottom  on  stone  steps. 

The  doors  to  rooms  on  first  floor  to  be  14  deal,  4-panel  chamfer-moulded  both 
sides,  and  hung  with  3-inch  butts  to  1^  deal,  wrought,  rebated  jamb-linings,  with 
1-inch  framed  grounds  4-inGhes  wide,  and  single  moulding  to  form  architraves,  and  to 
have  brass  mortice-locks  and  furniture. 
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The  doors  on  second  floor  to  be  I J  deal,  4-panel  square-flr&med^  hung  with  3-inch 
butts  to  the  inch,  deal  roanded,  and  rebated  linings,  and  fastened  with  6-inch  iron  rim 
locks.  The  windows  to  principal  rooms  on  ground-floor  to  have  deal-cased  frames 
flxed  in  recess  in  stone  jamb,  and  14  deal  moulded  sashes«  double  hung  with  lines, 
weights,  and  brass-faced  pulleys  ;  to  have  proper  boxings  with  inch  deal,  bead,  butt| 
back  linings— 1^  two-panel  moulded  front  shutters  on  splay,  hung  with  2i-inch  butts 
in  one  height  and  prepared  to  cut  with  1-inch  back  flaps  hung  with  2-inch  strap 
hinges — 1-inch  deal  moulded  back  elbows  and  soffits,  and  flnished  with  grounds  and 
architraves — to  have  brass  spring-roller  sash  fksteners,  shutter  knobs  and  spring- 
plate  shutter-bar. 

The  windows  in  kitchen  and  scullery  to  have  1}  deal  sashes  hung  in  fhimes,  and 
14  deal  lifting  shutters,  fastened  with  thumbscrews,  stubbs,  and  plates. 

The  windows  to  bed-rooms  to  have  sashes  and  Arames  of  same  description  as  lower 
rooms,  but  are  to  be  finished  with  }  deal  rounded  linings  and  soffits,  and  1 J  tongued 
and  rounded  window  board. 

Provide  and  fix  j-inch  deal  narrow  grounds  and  moulded  skirting  to  rooms  on 
ground-floor,  blocked  out  to  throw  off  chairs,  and  the  plinth  a  board  wide  through- 
out. 

The  skirting  to  bed-rooms  to  be  torus-moulded,  10  inches  in  height,  fixed  to  narrow 
grounds. 

Fit  up  the  recess  by  side  of  fireplace  in  dining-room  with  l|-inch  beaded  closet 
front,  aud  oue  panel  dwarf  folding-doors  to  ditto  ;  best  Honduras  mahogany  beaded 
top  to  ditto  on  bearers,  and  form  skirting  round  same  ;  put  I -inch  shelf  the  whole 
size  of  cupboard,  and  put  closet-lock  and  knob  furniture  to  match  doors,  &c. 

Fit-up  in  kitchen  on  one  side  of  fireplace  the  whole  height  of  room  with  1^  deal 
beaded  closet  front,  six  panel — the  doors  hung  in  two  heights  with  14  butts,  and  on 
each  door  brass-knob  button  and  cupboard  lock.  Provide  the  closet  with  three  tier 
of  inch-deal  shelves  on  proper  bearers,  each  shelf  to  be  1 4-inch  narrower  than  the  one 
immediately  above.  Fit  up  the  pautry  with  two  tier  of  1-inch  deal  shelves  on  pro- 
per bearers,  and  5-feet  run  of  meat-rail  and  hooks. 

Fit  up  over  sink  in  scullery  a  plate-rack  3  feet  long. 

Fit  up  in  kitchen  a  dresser  7  feet  long  by  2  feet  wide,  with  three  drawers,  foot- 
board, three  shelves,  cut  standards,  square  legs,  and  moulded  fascia  complete  ;  pnt  a 
drawer-lock  on  one  of  the  drawers,  and  drawer-knobs  on  all. 

Fit  up  iu  fireplace  recesses  in  bed-rooms  where  required,  cupboards  of  same  de- 
scription as  in  kitchen,  only  the  shelves  to  be  movable. 

The  stairs  to  have  1-inoh  deal  risers  and  l\  moulded  heads,  with  moulded  retnm 
ends  and  string  carriages — 1 J  sunk-wall  string,  with  1\  cut  and  beaded  outer-string 
— moulded  Honduras  mahogany  hand-rail  and  turned  spiral  baluster.  Fit  up  the 
water-closet  with  Honduras  mahogany  seat  aud  riser,  with  clamped  flap,  and  hung 
to  a  beaded  frame  with  2-inch  butts  and  screws;  cut  a  hole  in  seat  for  soil-pan,  and 
a  beaded  ditto  for  pull,  aud  put  all  round  }  skirtiug  4  inches  high. 

P/a.^ferer.— The  ceilings  throughout  house  to  be  lathed,  plastered,  floated,  set  fair, 
and  twice  whited.  The  walls  to  be  rendered  two  coats,  and  set,  and  the  partitions 
to  bo  lathed  with  strong  single  laths,  plastered  two  coats,  and  set  fair  for  papering. 

Run  all  external  angles  with  Martin's  cement. 

Run  round  the  scullery,  kitchen,  and  larder  a  skirting  iu  Atkinson's  cement,  6 
inches  deep,  and  4  inch  projection  from  walls. 

Hun  cornices  round  principal  rooms  in  ground-floor  of  same  description  as  that 
bhown  in  detail  drawing.* 

Run  rouud  bed-room  in  flrst  floor  cornices  8  inches  in  girth,  also  to  hall  and  stair- 
case. 

Slater.  Cover  the  whole  of  the  roofs  with  the  patent  architectural  tiles  (Peake's 
terro-metallic)  or  countess  slate,  laid  to  a  proper  gauge  on  }  battens  nailed  with 
copper  nails,  with  proper  eaves-boards,  &c.  complete  ;  the  edges  against  the  gablos 
to  be  sawn  clean  and  even. 

Provide  and  fix  in  scullery  a  cistern  of  slate,  put  together  with  iron  stays  and 
copper  bolts,  to  contain  200  gallons  of  water,  from  the  filtering  department  of 
cistern,  to  supply  kitchen  range,  &c. 

Provide  a  cistern  of  like  material,  and  make  in  roof,  to  contain  rain-water  for  the 
water-clo?et,  bath,  &c. 


To  be  given  in  next  Number. 
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Plumber. — ProTide  and  fix  to  cistern  in  scullery,  inch-lead  supply-pipe,  with  inch 
ballcock,  ball  and  bars  complete,  and  inch  waste-pipe. 

Provide  to  bath  1 -inch  lead  hot  and  cold  service-pipe,  and  14  waste-pipe,  leading 
to  drain  and  liquid-manure  tank,  with  all  necessary  traps,  handle,  and  index  oomplete. 

Provide  and  fix  2^  lead  funnel-pipe  to  slop-stone  in  scullery,  trapped  into  drain, 
with  brass  grating  and  trap  complete.  Lay  on  water  from  cistern  to  slop-stone 
with  }  lead  supply-pipe,  and  put  f  brass  bib-cock  to  same. 

Supply  the  boiler  of  range  from  hot-water  cistern  placed  in  roof,  with  inch  pipe 
communicating  with  ditto  ;  f  service-pipe  to  supply  water-closet.  Provide  and  fix 
to  ditto  a  best  white  pan  apparatus  complete,  with  trap,  service-box,  &c.,  and  4-inch 
lead-pipe  trapped  into  chains. 

Fix  5-lb.  lead  flushiugs  to  all  chimneys,  walls,  &c.  throughout. 

Smith  and  Bellhanger, — Provide,  and  hang  complete  in  every  respect,  with  all 
proper  wires  and  cranks,  separate  bells  to  principal  rooms  on  gronnd-fioor,  and  all 
rooms  on  first-floor  ;  those  on  ground-floor  to  have  ivory  sunk  lever  pulls,  and  the 
wires  concealed  in  zinc  tubing. 

Provide  and  hang  complete  from  the  side  of  entrance  door  a  bell  with  sunk  bronze 
handle.  The  balls  to  be  collected  in  the  passage  leading  to  garden  outside  kitchen, 
and  suspended  to  a  deal-wrought  and  beaded  bell-board,  with  pendants  and  labels 
complete. 

Provide  in  principal  rooms  3-feet  register  stoves,  with  movable  bright  bars  and 
black  ones ;  and  in  bed-rooms,  common  bed-room  grates,  with  cheeks  complete. 
Provide  and  fix  in  kitchen  a  range  with  oven  and  boiler  of  wrought-iron,  and  in 
scullery  a  copper  2  feet  in  diameter. 

Provide  aud  fix  to  side  of  house  cast-iron  rain-water  pipes,  heads  and  shoes  pro- 
perly trapped  into  drain,  and  a  row  of  iron  eaves-gutters  to  roof  where  required. 

Provide  and  fix  a  sufficient  number  of  cast-iron  air-bricks  under  lower  floor  of 
house  for  the  admission  of  air. 

Provide  and  fix  two  ornamental  iron  scrapers  to  external  doorway,  and  orna- 
mental knocker  and  hinges  to  door. 

Provide  and  fix  in  batli-room  a  bath  with  all  proper  appurtenances. 

Painter. — Paint  the  whole  of  the  external  and  internal  woodwork,  iron,  and 
whatever  requisite,  four  times  in  good  oil  colour  ;  the  hall,  &c.,  flatted  tint.  Grain 
oak,  and  twice  varnish  the  hall  door  in  front. 

Properly  prepare,  kuot,  and  stop  all  the  work,  and  leave  the  glass  clean  at  com- 
pletion. 

Paper-hawjer. — Paper  the  drawing-room  and  breakfast-room,  in  panels,  with  a 
paper  of  appropriate  design,  and  the  dining-room  with  an  oak  paper,  with  imitation 
perforated  diaper  style. 

The  bed-rooms  to  be  covered  with  a  paper  of  the  value  of        per  yard  out  close. 

We  present  a  few  details  of  the  house  now  described.  In  fig. 
114  we  give  an  enlarged  sketch  of  the  "  apex  of  gable  and  finial ;" 
in  fig.  115,  the  "drip-stone"  to  "  breakfast-room  window,"  (see 
Plate  II.)  on  an  enlarged  scale;  and  in  fig.  116,  enlarged  sketch 
of  the  "  string-course." 

In  Plate  v.  we  give  a  series  of  drawings  illustrative  of  a  pair 
of  cottages  in  the  Italian  style,  the  internal  arrangement  of  which 
IS  shown  in  figs.  117  and  118.  Fig.  117  represents  the  "  ground- 
plan,''  in  whicli  entrance  is  obtained  through  the  porch  2),  in  which 
there  are  two  closets  or  cupboards,  k  and  e;  d  is  the  ash-pit  and 
coal-place ;  f  the  water-closet,  entered  from  the  back.  A  is  the 
living-room,  13  feet  6  inches  by  13  feet,  lighted  by  a  three-light 
window  in  front.  B  is  the  scullery,  back  kitchen,  or  wash-house, 
11  feet  by  10  feet,  lighted  by  a  glazed  door,  c,  as  shown  in  Plate 
v.,  back  elevation.  The  scullery  is  proposed  to  be  cellared  under, 
entrance  being  obtained  by  the  steps  entering  at  the  returns,  near 
mid-door.    Entrance  to  bed-room  floor  is  obtained  at  returns,  near 
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Fig.  114. 


Fig.  115. 


Fig.  il6. 


Fig.  117. 
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back  door.  Scullery  is  proposed  to  be  fitted  up  with  boiler,  as 
shown,  and  slop-stone,  running  along  back  wall,  nrom  near  comer 
of  party  wall  and  side  of  back  door.    In  the  bed-room  floori 

Fig.  118. 


shown  in  fig.  118,  -F  is  the  front  bed-room,  13  feet  6  inches  by 
13  feet ;  H.  the  children's  bed-room  over  porch,  &c.,  9  feet  4  by 
9  feet  4  incnes ;  J?,  back  bed-room,  11  feet  by  10  feet.  We  here 
give  condensed  specifications  of  this  plan. 

Excatator, — Dig  out  the  ground  for  all  the  footings  and  foundation  walls.   FiU  in, 
ram,  and  well  consolidate  the  same.    Dig  out  the  ground  to  the  depth  of  18  inches, 
^ider  the  lower  floor,  and  remove  the  same  ;  dig  out  cellar  under  wash-house,  io- 
rrards  back  wall,  6  feet  6  inches  wide. 

Brteklayer. — The  whole  of  the  walls  to  be  constructed  with  the  best  hard-bnmt 

dtock  bricks,  laid  in  English  bond.    The  mortar  to  be  composed  of  one-third  lime, 

and  two-thirds  clean  sharp  river  or  other  approved  sand  or  road-grit,  and  no  four 

Qourses  to  be  more  than  ]-inoh  beyond  the  collected  height  of  the  bricks.    Lay  a 

ourse  of  countess  slate,  bedded  in  cement,  round  the  whole  of  the  external  mils, 

"d  party  walls  at  the  top  of  the  footings,  to  preyent  damp  rising. 

^he  fronts  to  be  faced  with  best  malm  seconds,  or  white  Suffolk  bricks,  finished 
<iia  a  neat  trowel  joint. 
The  arches  over  windows  to  be  of  red  brick,  closely  set,  and  trick-pointed. 
*he  angle  quoins  and  strings  throughout  to  be  of  red  brick, 
^roperly  form  all  flre-openings,  with  camber  arches  over  the  same,  and  trimmer 
.•les,  wh*-   '  n«''«88ary,  for  front  hearths. 
".«  An       '\        ^1n***^9Yf  ft*"  *■    nnV-%q  d'*ii"ef  "^r.  wr^^  cemented  •      ^'••♦i     in*!  carc> 
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fhUy  bedded  in  mortar ;  and  to  be  carried  above  the  rooft,  and  finished  as  shown  in 
external  eleyations  in  Plate  V. 

Provide  and  fix  chimney-bars  of  wronght-iron,  3  x  |  inches,  and  18  inches  longer 
than  the  openings,  properly  fixed  at  the  ends  to  fireplaces  on  all  the  fioors. 

Bed  in  mortar  all  bond-timber,  plates,  lintels,  &c. ;  and  bed  and  firont  with  lime 
and  hair  mortar  round  all  windows  and  door-frames. 

Build  all  the  dwarf- walls,  piers,  &c.,  to  receive  partitions  and  sleepers  on  base- 
ment floor,  as  shown  in  plans. 

Provide  and  fix  a  run  of  4-inch  conical  pipe  drain  firom  privy,  and  sink  in  kitchen, 
and  make  good  the  opening  into  liquid-manure  tank. 

Leave  proper  and  sufficient  openings  for  ventilation  under  joists  of  basement  floor, 
and  provide  and  fix  cast-iron  air-bricks  in  said  openings. 

Mason, — Put  to  the  back  and  firont  doors  solid  tooled  York  steps  12x6,  properly 
back-jointed  and  primed  into  brickwork,  and  properly  mortised  for  door-posts. 

Put  to  the  fireplaces  throughout  back  hearths  of  2-inch  York  stone,  and  front 
hearths  of  2-inch  rubbed  York  stone. 

Fix  to  the  fireplaces  throughout  plain  Portland  box  chimney-pieces. 

Provide  and  fix  in  back  kitchen  a  York  stone  sink,  1  \  inches  in  depth,  and  rounded 
at  comers,  supported  on  proper  brick  bearers. 

Carpenter  and  Joiner, — Lay  the  whole  of  the  ground-floor  with  1-inch  yellow  deal 
floor  or  fir  joists  4x2  inches,  and  oak  sleepers  4x2  inches. 

Lay  the  chamber  fioor  with  1 -inch  yellow  deal  folding  floor  or  fir  joists  7  inches  by 
2  inches,  trimmers  and  plates,  4  inches  by  2^  inches. 

Frame  the  partitions  throughout  with  heads  and  sills  4x3  inches,  posts  4x4 
inclies.    Door-heads,  quarters,  and  braces  4x2  inches. 

The  roof  to  have  ceiling  joists  3x2,  rafters  4x3,  the  ends  projecting  beyond 
wall,  and  framed  to  chamfered  brackets,  as  shown  in  elevation  and  section.  The 
windows  throughout  to  have  deal-cased  frames  with  oak  sunk  sills  l|-inch  ovolo- 
moulded  sashes,  double  hung  ;  with  pulleys,  weights,  and  lines  complete. 

The  windows  on  ground-fioor  to  have  1 4-inch  clamped  folding  shutters,  hung 
with  hinges,  and  fastened  with  bow-latch  fastener  complete. 

Provide  and  fix  to  the  front  entrance  doorway  a  fir  solid  rebated  and  beaded 
frame,  4x3  inches,  with  transom  moulded  on  front  edge,  and  rebated  for  doors  and 
fan-lights. 

The  door  to  be  ^-inch  deal  four  panel,  moulded  one  side,  and  hung  with  4-inch 
wrought-iron  butts,  and  fastened  with  latch  and  barrel  bolts  complete. 

The  doorway  in  back  kitchen  to  have  a  fir  solid  rebated  and  beaded  firame. 

The  door  to  be  1  ^  deal,  square  framed  sash-door,  with  diminished  styles,  hung 
with  3-inch  butts,  and  to  have  1\  deal  lifting  shutters,  with  thumbscrews,  stubbs^ 
and  plates.    The  door  to  be  fastened  with  latch  and  barrel  bolts. 

The  doors  to  all  the  rooms  throughout  to  be  1  ^  deal,  four-panel  square  framed, 
hung  with  3-inch  butts  and  screws,  to  14  deal-wrought,  double-moulded,  and  rebated 
jamb-linings,  and  fastened  with  common  iron  rim  locks. 

The  door  to  water-closet  to  be  4^  deal,  beaded  and  lodged,  hung  with  3-inch  butts 
to  a  solid  fir  frame,  and  fastened  with  latch  and  barrel  bolt. 

The  door  to  ash-pit  to  be  of  same  description,  and  hung  to  IJ-inch  rebated  and 
jamb-liuings. 

Provide  on  each  side  of  fireplace  in  living-rooms,  cupboards,  to  have  1 4-inch  deal 
beaded  points,  and  14  deal  four-panel  square  panel  doors,  hung  with  2i-inch  batts, 
and  fastened  with  turn-buckle  fastening,  and  cupboard  locks, complete  ;  }  deal  stops, 
1  -inch  deal  tops  rounded  on  the  edge,  and  three  tier  of  inch  deal  shelves  inside. 

Provide  and  fix  in  entrance  porch  the  whole  height  of  story,  14-iuch  deal  beaded 
closet  front,  in  two  heights,  the  doors  hung  with  1  \  butts,  and  each  door  to  have  a 
brass  knob  turn-buckle  fastening  complete.  The  smaller  closet  in  porch  to  have  1 4 
deal  two-panel  square  framed  door,  hung  to  rounded  linings  with  2|  butts,  and  fas- 
tened with  turn-buckle  fastener. 

Provide  and  fix  round  the  whole  of  rooms,  porches,  &c.  a  run  of  square  skirting 
f)  inches  high  on  narrow  grounds. 

The  stairs  to  have  1-inch  deal  treads  and  risers,  with  rounded  nosings  properly 
bound  to  I{  deal  strings;  and  to  have  1-inoh  deal  square  bar  balusters,  and  moulded 
deal  handrail. 

Fit  up  water-cloeet  with  soil-pan  and  trap,  with  inch-deal  seat  and  riser. 
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PlcuUrer.— Render  set  the  walls,  and  lath  and  plaster  set  the  partitions.  Lathf 
plaster,  set,  and  white  the  ceilings,  colour  the  walls  of  back  kitchen,  entraaot  pofbhf 
and  water^loset  stone  colour. 

Paperhanger. — Paper  all  the  rooms  not  coloured  with  a  lieht  pattern. 

Painter  and  QlazUr, — Paint  all  the  woodwork  requiring  it  fbnr  times  in  good  ^ 
colour.    The  whole  of  the  sashes  to  be  glazed  with  3ds  crown  glass. 

Plumber, — The  sink  slop-stone  in  scullery  to  have  2-inch  waste-pipe,  with  trap 
and  grating  complete,  carried  to  drain,  and  to  have  a  }-inch  eerriee-pipo  Ifiadini 
from  rain-water  cistern,  with  bib-cook  complete,  the  whole  well  seonr^  with  waU- 
hooks. 

The  ridge  of  roof  to  be  covered  with  5-lb.  lead  12  inches  wide,  properly  drsMod 
down  and  f&stened  to  deal-ridge  rolls. 

The  Talleys  to  have  5-lb.  lead  turned  up,  at  least  7  inches  under  the  slates. 

The  middle  gutter  to  have  Mb.  lead,  to  turn  up  9  inches  under  the  slates. 

Proyide  and  fix  to  eaves  of  roof  3-iQch  eaves  gutter,  on  iron  brackets,  to  empty 
into  the  heads  of  the  rain-water  pipes,  with  the  requisite  arms,  elbows,  pipes,  and 
shoes,  to  the  same. 

Stniih, — To  provide  wrought-iron  chimney  bars  2}  x  i,  1-inoh  camber  numing 
through  the  jambs  of  fireplaces. 

Provide  bow-latch  shutter  bars  to  the  shutters. 

Provide  a  requisite  number  of  cast-iron  air-bricks. 

Provide  and  fix  cast-iron  boiler  to  scullery,  common  range  to  living-room,  with 
common  stoves  to  bed-rooms. 

In  fig.  119  we  ^ivc  a  section  showing  bracketing  of  rafters  on 
a  large  scale ;  and  in  fig.  120,  a  section  of  doorway,  ahowing  pro- 
file of  keystone,  &c. 

Fig.  120. 


Fig.  119. 


J 
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In  concluding  our  remarks  on  the  arrangement  of  cottages  for 
the  working  classes,  we  propose  to  give  a  few  illustrations,  which 
may  contain  suggestions  of  some  value,  and  as  still  farther  elucida- 
tive of  those  prmciples  which  we  have  already  detailed,  as  requi- 
site to  be  attended  to  before  the  requirements  of  a  higher  standard 
of  living  than  has  generally  been  thought  necessary  can  be 
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attained.  These  illustrations  are  arranged  in  progressive  order, 
commencing  with  notoriously  ill-arranged  structures,  and  proceed- 
ing, by  a  series  of  advancing  improvements,  to  what  may  be  con- 
sidered as  structural  arrangements  of  comparative  perfection.  In 
this  way  they  may  usefully  serve  as  a  series  of  simple  rules,  by  which 
the  various  grades  of  improvement  desiderated,  bv  peculiar  circum- 
stances, may  be  easily  carried  out.  By  adoptm^  from  time  to 
time,  as  opportunity  serves,  simple  improvements  m  existing  and 
badly  arranged  structures,  such  as  our  diagrams  and  remarks  will 
indicate,  a  taste  among  the  labourers  of  the  lowest  grade  for  a 
superior  class  of  house  may  be  gradually  cultivated,  and  thus  by 
degrees  obviate  one  objection  to  giving  to  the  labouring  classes 
good  houses,  which  has  been  often  urged — namely  that,  in  the 
well-arranged  and  more  convenient  house,  greater  scope  would  be 
afforded  to  the  degraded  and  filth-loving  habits,  which  so  unfor- 
tunately and  frequently  characterise  them  in  less  favoured  localities. 
Although  nearly  aU  experience  has  gone  to  prove,  that  improved 
structures  bring  at  once  witli  them  improved  habits  of  living,  still 
we  see  many  advantages  in  gradually  weaning  the  taste  of  the 
lower   classes    from   debasing   methods   of  life,   by  progressive 

approaches  to  a  higher  standard. 
^^'  A  glance  at  the  series  of  sketches 

which  we  are  now  about  to  give, 
wiU  best  show  how  easily  induce- 
ments are  offered  to  the  culti- 
vation of  habits  in  keeping  with 
the  outward  rules,  at  least,  of 
morality,  by  carrying  out  what 
in  themselves  may  be  considered 
-as  very  simple  arrang;emeDts. 

In  fig.  121  we  give  a  sketch 
illustrative  of  an  arrangement  too 
frequently  to  be  met  with  in  manv 
of  our  agricultural  districts.  A  is 
the  only  room,  which  might  be  described  best  in  the  words  of 
''  tlie  comedian,"  as  serving  for 

Parlour,  kitchen,  and — 
Everything. 

Entrance  is  obtained  by  the  door  c  at  once  to  the  room ;  light 
is  admitted  by  the  one  window  b;  the  fireplace  is  at  d.  Compare 
this  with  the  standard  of  efficiency  which  we  have  already  detailed, 
and  say  if,  in  any  one  respect,  the  outward  rules  of  decency  can 
be  attended  to  In  such  a  barbai*ous  structure.  The  construction  of 
such  a  house  as  this  is  generally  on  a  par  with  its  arrangement. 
Let  us  see  how  we  could  bring  this  miserable  place  into  something 
like  a  fit  state  for  the  reception  of  human  bemgs,  whose  feelings 
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Fig.  122. 


may  be  as  naturally  fine,  and  aspirations  as  pure  and  bigh,  if  not 
beclouded,  and  kept  down  by  debasing  influence,  as  those  whose 

lives  are  led  in  palaces, 
and  who  are  clothed  in 
^'  purple  and  fine  linen." 
In  fig.   122   we  show 
how  improvements  may 
be  carried  out ;  the  outer 
walls  are  extended  to  o, 
as   in  the  sketch,  and 
carried  up  to  the  level 
of  the   eaves ;  a  flat- 
boarded  roof,  with  war 
terproof  coverinff,  may 
be  thrown  over  the  ex- 
tension; partitions  are 
run  across  this  extension,  as  seen ;  and  the  following  conveniences 
are  obtained :  A  separate  sleeping  apartment  B  is  obtained,  en- 
tered from  the  living-room,  A ;  a  closet,  (7,  containing  at  window  a 
small  slop-stone  n,  and  cupboard  n.     Entering  from  the  end,  the 
water-closet  is  obtained  in  the  small  space  left.     Now,  here  we 
have  a  small  cottage,  containing  much  that  is  convenient,  and  in 
which  at  least  a  decent  and  comparatively  comfortable  life  may  be 
led.     This  arrangement  may  by  some  be  considered  as  containing 
too  many  conveniences  for  the  class  for  which  it  is  designed  ;  vet 
so  far  are  we  from  holding  this  opinion,  that  we  clearly  think  that 

any  arrangement  short  of 
this  is  altogether  barbar^ 
ous,  and  as  unfitted  for 
Christian  people  as  an 
Indian  wigwam,  or  the 
round-topped  hut  of  the 
Hottentot.  Cupboards  e  e 
may  be  placed  at  each  side 
of  the  fii'cplace  d^  thus 
affording  those  conveni- 
ences so  useful,  and  yet  so 
inexpensive  in  construct- 
ing. This  cottage  can  be 
built  in  pairs,  the  wall  x  x 
being  the  party  wall  be- 
tween the  cottages. 

In  fig.  123  we  give  a 
sketch  of  an  arrangement 
frequently  met  with.  In 
this  case  the  living-room^ 
is  approached  through  the 


Fig.  123. 
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door/,  leading  from  the  passage  a,  at  the  farther  end  of  which,  at 
d^  we  have  too  frequently  seen  a  heterogeneous  mass  of  utensils, 
not  over  pleasing  to  a  fastidious  eye,  and  suggestive  at  once  to  the 
observant  mind  of  a  sad  want  of  household  conveniences  and  com- 
forts. The  sitting-room  A  is  lighted  by  a  window  in  front,  A.  A 
bed-room  B  is  provided,  entered  from  the  livuig-room  -4.  and 
lighted  by  a  window  at  n.  Inasmuch  as  the  living-room  is  not 
entered  from  the  exterior  at  once,  as  in  fig.  121,  and  a  bed-room 
is  provided,  this  arrangement  is  an  improvement  on  that  given  in 
fig.  121.     but  a  glance  at  it,  bearing  in  mind  our  former  remarks, 

sufiices  to  show  how 
^*«^-^^*-  miserably   deficient 

it  is  in  labour-sav- 
ing and  decent  ap- 
Sliances.  Fig.  Iz4 
etails  an  arrange- 
ment which  will 
cost  very  little  more 
in  absolute  mate- 
rial than  fig.  123, 
yet  containing  those 
conveniences  so 
highly  desirable. 
The  living-room  A 
is  lighted  by  the 
window  h;  the  fire- 
place r  is  placed  op- 
posite the  window, 
thus  giving  facilities 
for  having   a   fire- 

Elace  in   the    bed- 
^  o     *  o  **  of  the  fireplace 

in  A ;  or  the  bed-room  may  be  warmed  by  one  of  the  methods  we 
have  previously  detailed.  The  passage  d^  in  fig.  123,  is  made 
wider  in  fig.  124,  thus  afibrding  space  for  a  porch,  entered  from 
the  exterior  by  the  door  6,  containing  a  cupboard  o;  space  also  for 
a  scullery,  provided  with  a  slop-stone  n  and  shelving,  entered  from 
the  living-room,  A  :  this  closet  is  lighted  by  a  small  window,  below 
which  it  might  be  advisable  to  place  the  slop-stone,  instead  of  the 
situation  we  have  given  it  in  the  sketch.  More  light  would  be 
thus  afforded  in  carrying  on  the  operations  necessary.  A  water- 
closet  is  obtained  in  the  space  left  at  the  extreme  end,  and  entered 
as  seen  in  the  sketch.  A  rain-water  cistern  might  be  placed  above 
the  water-closet,  a  liquid-manure  tank  below  it,  into  which  the 
slops  from  the  scullery  may  be  led. 

In  these  examples,  the  desideratum  of  having  a  distinct  entrance 
to  the  bed-room  nas  not  been  attained.     In  fig,  125  this  has,  how- 
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ever,  been  Boticed  id  the  arrangement.     In  tbis  example,  the  pro- 
jection ba,  corresponding  to  that  in  fig.  124,  is  thrown  back,  u 
„    ,„.  aa  to  make  the  ex- 

'^■'^-  temal   waU  of   the 

water^IoBet  be  in  a 
line  with  the  back 
wall  of  the  hoow. 
The  entrance  is  at 
the  side,  at  e,  the 
porch  being  lM;g« 
cnongh  to  form  a 
pleasant  small  rit- 
ting-room  in  snm- 
mer-time.  Ilie  dt- 
ting-room  B,  and 
bed-room  A,  are 
both  approached  b^ 
separate  doors,  as  m 
the  sketch.  A  small 
scullery  is  entered 
from  the  living-room 
B.  lighted  hj  a  small 
window  c,  and  sap- 
plied  with  slop-stone 
and  shelving  d.  On  the  otbcr  side  of  porch,  a  small  wardrobe- 
closet  h  is  obtained,  entering  from  bed-room  A;  a  coal-place  »,  and 
water-closet,  entering  from  end  of  house.  • 

In  those  examples  wc  have  confined  ourselves  to  cottages  of  one 
PI    ,28,  story  I  we  now  pro- 

ccea,  in  like  manner, 
to  consider  the    ar- 
(^  I  ■    rangcment   of  two- 

storied  structnres. 
In  fig.  126  we  pvc 
a  simple  arrange- 
ment, the  bod-room 
floor  of  which  is 
_       J, —  _    identical    with    the 

'v  M         I    grou"*^)    ^ith    the 

Z'  W  *    exception     of     the 

■■  I  projection    contain- 

I^^^^^^^^^^^^B^bI  mg   tite  porch,  &c. 

The  living-room  B 
■  lighted  by  two  windows,  the  fireplace  being  at  the  end.     A  is 


'a  Number  na  propose  f 
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Fig.  127. 


the  porch,  gi^g  shelter  to  the  entrance  door  to  living-room  B ; 
/  is  a  water-closet  entering  from  back  of  porch.  Access  is  gained 
to  bed-room  above  5,  the  sitting-room,  by  stairs  E^  entered  from 
living-room  by  the  door  d.  A  door  at  the  other  side  of  fireplace 
gives  admittance  to  a  small  closet  o.  beneath  head  of  stairs,  in 
which  a  small  slop-stone  is  placed.  For  a  married  couple  without 
family,  or  a  gamekeeper,  we  consider  this  an'angement  may  pos- 
sess many  advan- 
tages. By  running 
up  the  walls  of  porch, 
&c.,  a  small  chamber 
entering  from  bed- 
room may  be  ob- 
tained, of  size  suffi- 
cient to  hold  a  child's 
bed.  In  fiff.  127 
we  have  oetailed 
an  arrangement  by 
which  more  accom- 
modation is  obtained 
at  the  outlay  of  very 
little  more  material, 
and  by  which  access 
is  gained  to  the  bed-room  without  passing  through  the  living- 
room.  Entrance  is  gained  to  the  porch  c,  containing  slop-stone 
J,  by  the  external  door  a;  d  is  the  entrance  to  living-room  B; 
G  a  small  closet  entering  from  living-room,  placed  beneath 
head  of  stairs.  A  water-closet  is  obtained  at/;  and,  by  continuing 

wall  to  meet  back 
wall  of  house,  a  space 
for  coals  may  be 
obtained  at  7,  a  par- 
tition being  made 
between  it  and  the 
water-closet.  In  fig. 
128  we  give  sketdli 
of  bed-room  plan  of 
same  cottage.  H  is 
the  bed-room  above 
the  living-room  5, 
with  fireplace  c.  A 
small  bed-room  I  is 
obtained  by  board- 
ing over  part  of  the 
staircase,  leaving  room  to  go  easily  under  it  in  ascending  or 
descending  the  stairs.  This  small  bed-room  is  lighted  by  a  win- 
dow J,  entered  from  the  landing  b;    a  is  the  entrance  to  the 


Fig.  128. 
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front  bed-room  H.     The  landing-place  h  is  lighted  by  a  small 

window.  In  fig- 129  we  give 
Fig.  130.  ^  ^  ■  ^  sketch  illustrative  of  a  sug- 
gestion for  front  elevation  for 
this  cottage.  It  is  adapted  to 
be  built  in  pairs,  the  wall  oppo- 
site fireplace  in  living-room 
B  (fig.  127)  being  division 
wall  between  the  cottages. 

In  fig.  130  we  give  the 
ground-plan  of  a  two-storied 
cottage,  adapted  to  be  built 
in  pairs,  of  a  still  better 
class  than  last  given.  The 
entrance  is  at  i,  the  stairs 
h  h  leading  to  the  bed-room 
floor.  A  is  the  living-room, 
C  a  scullery  provided  with 
slop-stone;  if  necessary,  a 
boiler  may  be  fitted  up  in 
comer  nearest  fireplace  of 
living-room.  Entrance  is 
gained  to  back  yard  by  the 
ioor  e,  2>  is  a  larder  or  atore- 
nioaof  t.r  ering  from  living- 
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Fig.  131. 


room  A ;  if  necessary,  it  may  be  continued  under  head  of  stairs 

at  k.  The  water-closet  is 
at  o,  a  receptacle  for  coals 
being  next  it.  In  fig.  131 
the  bed-room  plan  of  this 
arrangement  is  given.  A 
is  the  front  bed -room,  with 
two  linen-closets  or  ward- 
robes, n  and  rf,  entering 
from  it.  B  is  back  bed- 
room above  the  scullery  C; 
a  partition  a  separates  it 
from  the  landing  b;  the 
landing  is  lighted  by  win- 
dow at  (7.  If  necessary,  a 
children's  bed-room  can  be 
added,  by  running  up  the 
walls  of  water-closet,  &c., 
entering  it  by  a  door  placed 
at  the  window  C  /  the  land- 
ing may  be  lighted  by  a 
small  skylight  above.  All 
the  sketches  are  drawn  on  a  scale  of  l-8th  inch  =  1  foot. 

And  here,  before  concluding,  we  would  urge  upon  those  about  to 
build  cottages  in  rural  or  suburban  districts,  to  avoid  in  all  cases 
the  absurdity  of  there  carrying  out  town  arrangements.  There  is 
some  allowance  to  be  made — in  the  highness  of  ground-rents  and 
feu-dutic3 — for  crowding  ranges  closely  together  in  towns  and 
cities,  and  erecting  them  in  all  the  wretched  variety  of  "  back  to 
back,"  "  cul  de  sacs,"  and  "  narrow  courts  and  alleys;"  but  for 
the  perpetration  of  this  system  amid  green  fields  and  purer  air, 
there  can  and  should  be  no  palliation  or  excuse.  It  is  a  folly 
which  should  be  unhesitatingly  condemned.  In  moving  from 
amidst  the  scenes  of  "  turbid  air  and  chaos  of  eternal  smoke,"  to 
a  more  enlivening  and  healthy  atmosphere,  it  is  surely  desirous  to 
have  the  structural  arrangements  in  unison  with  the  change,  and  not 
to  be  subjected  to  the  cramped  and  unhealthy  closeness  of  the  city 
street  or  court ;  and  yet  how  frequently  is  this  view  of  the  mat- 
ter lost  sight  of,  if  we  are  to  judge  by  the  frequency  with  which 
examples  of  the  worst  form  of  city  arrangement  are  to  be  met 
with  in  really  healthy,  rural,  or  suburban  districts.  We  can  take 
the  map  of  the  environs  of  one  of  the  largest  cities  in  the  king- 
dom, and  dot  out  whole  districts  where  these  can  be  met  with,  in 
profuse  variety.  But  lately  we  noticed  the  following  barbarism 
in  cottage  arrangement :  A  row  of  cottages — in  all  of  which,  by 
the  way,  the  living-rooms  entered  at  once  from  the  road — looked 
out  upon  as  lovely  a  country  scene  as  need  greet  the  eye  of  labour- 
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ing  man ;  behind  this  a  second  row  was  built,  the  front  windows 
of  which  enjoyed  the  near  prospect  of  the  back-yards  of  the  row 
to  the  front ;  and  in  order  to  have  the  decent  recjuirements  of  a 
well-arranged  house  in  perfect  keeping  with  the  high  standard  of 
arrangement  here  described,  a  row  of  six  or  eight  privies,  wUhaiU 
doorsy  so  far  as  we  could  sec,  were  placed  at  one  end  of  the  kind 
of  court  formed  behind  the  rows  of  cottages  ;  and  these  aflfording, 
by  their  commanding  position,  a  testimony  to  the  standard  of 
morality  of  landlord  and  tenant,  altogether  unmistakable.  Ac- 
cording to  our  estimate,  one  privy  served  to  accommodate  three 
families.  Now,  for  such  a  case  as  this,  deplorable  enough  in  a 
crowded  town,  how  can  an  excuse  be  offered  ?  Verily,  the  conclu- 
sion we  are  forced  to  arrive  at  is  by  no  means  complimentary 
either  to  the  reasoning  powers  or  notions  of  morality  of  builder  or 
owner.  We  could,  did  space  permit,  still  further  detail,  from  our 
note-book  of  observation,  equally  glaring  instances  of  how  much, 
even  in  more  favoured  quarters,  where  better  things  are  looked 
for,  the  principles  of  comfort  and  decency  in  house  arrangement 
are  overlookea;  but  the  question  is  so  self-evident  that  further 
comment  is  unnecessary. 

We  are  desirous  that  our  suggestions  should  be  considered  as 
calculated  to  serve  as  the  basis  upon  which  good  rules  may  be 
founded,  rather  than  as  the  rules  themselves  axiomatic  in  their 
character,  and  strictly  to  be  attended  to  before  results  can  be 
obtained — that  our  remarks  should  take  the  place  of  a  guide  who 
here  and  there  may  point  out  some  useful  feature,  rather  than  as 
an  authority  to  whose  dicta  it  is  desirous  to  give  implicit  obedience. 
We  by  no  means  wish  to  usurp  the  place  of  the  professional  archi- 
tect, agricultural  engineer,  or  builder ;  on  the  contrary,  we  are 
assured,  that  efficiency  in  arrangement  and  soundness  in  construc- 
tion, can  only  be  satisfactorily  obtained  by  securing  the  services  of 
such  competent  individuals.  On  the  other  hand,  however,  we 
deem  it  oi  essential  importance  that  landlords  about  to  erect  new, 
or  alter  existing  structures,  should  have  a  clear  perception  of  the 
requisites  desiderated  in  well-arranged  houses.  To  assist  them  in 
this,  our  essay  may  be  of  some  value.  Still  fiirther  to  render  it 
nseful  to  a  large  body  of  our  readers,  we  have  thought  it  neces- 
sary, in  addition  to  our  plans,  to  give  specifications,  and  a  few 
»nggestions  of  exterior  elevations:  for  the  more  elaborate  of  these, 
v^e  are  glad  here  to  acknowledge  our  obligations  to  a  talented 
-snistant 

r'^^  question  of  the  amelioration  of  the  condition  of  the  working 
;l«,oai.3  is  one,  we  think,  of  such  vital  importance,  that  we  cannot  con- 
clude without  still  further  urging  its  consideration  upon  those  of 
vealth  and  influence  into  whose  hands  this  paper  may  find  its  way. 
t  is  one  which  closely  c^T-'^.ems  us  all — no  less  the  wealthy  and 

r»HHl«*     -Iqaapq.  ♦Viq.i      'h'\su      »ho    ^"^      mhiPpfo'l   fo    f]\Q  dcffradiug  iu- 
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flnences  which  we  are  so  desiroos  to  see  remoYed  bom  amongst  nsb 
Possibly  there  may  be  no  exaggeration  in  the  statementi  that  it  mon 
concerns  the  former  than  the  latter.  Below  the  now  seeming 
quiet  surface  there  is  a  restless  mass,  which  will  ezerdse  upon  oiur 
national  constitution  a  mighty  power  for  good  or  e^il :— for  good,  if 
led  in  the  right  direction ;  for  evil,  if  tampered  witn,  or,  what  is 
worse,  given  over  to  a  continuous  and  heartless  neglect.  In  this 
way  the  question  will  sooner  or  later  demand  attention ;  the  period 
is  fast  approaching— if  the  ngns  of  the  times  are  by  wise  men 
read  arieht — ^when  it  will  no  longer  be  possible  to  evade  its  Bola<* 
tion  or  deny  the  existence  of  the  danger.  It  may  or  may  not  be 
true,  that  the  base  of  society  is  decaying  amidst  a  seedimg  mass 
of  corruption ;  but  it  surely  is  only  what  good  wMcj  or  expedi* 
ency  would  dictate,  that  it  is  wiser  to  see  that  tne  base-— for  the 
very  reason  that  it  is  the  base — ^is  sound  and  efficient,  rather  than 
allow  the  ruining  influence  to  remain  unremoved,  and  endanger 
the  whole  superstructure. 

But  if  the  dictates  of  our  reUgion  and  the  impulses  of  our  bene* 
volence  are  forgotten  or  repressed,  and  the  question  of  expediency 
or  policy  ignored,  the  time  will  come  when  that  of  right  wSl 
demand  attention.    It  will  be  our  wisdom,  as  a  nation,  not  to 
allow  this  question  of  right  to  be  raised  in  the  way  it  assuredly 
will,  should  remedial  measures  remain  mudi  longer  in  abeyance 
Unremedied,  the  condition  of  the  lower  dasses  is  fraught  widi 
much  danger  to  the  wellbeing^  of  our  social  constitution ;  and  tfaia 
danger  is  not  the  less  decided  because  so  many  deny  its  existencei 
'^  W  hy,  let  me  ask,^  writes  an  eloquent  anther,*  ^*  should  persons 
be  allowed  to  erect  human  habitations  in  situations  and  m  con- 
struction so  palpably  at  variance  with  every  prindple  of  health  or 
convenience  r    What  righi  has  any  man  to  crowd  numan  beings, 
poor  though  they  be,  into  a  space  utterly  incompatible  with 
wholesome,  not   to  say  comfortable,  existence?     Upon  what 
ground  does  any  one  presume  to  oonfipe  this  less  fortunate  poiv 
tion  of  his  species  within  limits  infinitely  too  small  and  obviondy 
insufficient  for  the  maintenance  of  the  healthy  funetions  of  vitality  r 
What  avail  public  generosity  and  private  ifenevolenee,  our  hoqpip 
tals  and  dispensaries,  if  their  funds  are  to  be  expended  and  tlwir 
wards  are  to  be  peopled  with  the  inmates  of  these  dens  and  hoveli 
of  infection?     It  is  sacrificing  the  charity  of  the  many  to  the 
cupidity  and  recklessness  of  the  few ;  it  is  catering  for  the  victims 
of  a  sordid  and  unprincipled  speculation.     If  prevention  be  better 
than  cure,  precautionaiy  means  wiser  than  remedial  arrange- 
ments,  the  counteraction  of  existing  and  immediate  mischief  more 
judicious  than  its  subsequent  and  tardy  correction,  then  it  is  the 
duty,  as  we  doubt  not  it  will  be  the  wisdom,  of  the  Lc^^atnre  to 

*  Dr  Kat,  in  Se&and  Begwri  if  HealA  <^  Tomg  Ommmh»^ 
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enact  laws,  and  rectify,  so  far  as  may  be,  the  abuses  of  the  past'^ 
Well  would  it  be  for  society  were  these  considerations  to  be  more 
generally  remembered,  and  the  results  which  reason  indicates 
eflSciently  and  universally  adopted. 

We  may  be  charged  with  over-enthusiasm  in  the  matter,  never- 
theless we  are  fully  prepared  to  join  with  those  who — calmly 
reviewing  our  social  and  political  economy  in  their  broadest 
bearing — see  in  this  question  the  all-important  one  of  the  age.  The 
task — rightly  viewing  it,  we  should  rather  say  the  privilege — of 
amelioration,  is  one  in  which  the  benevolent  mind  can  find  its  fullest 
scope,  its  most  ennobling  labour ;  and  not  less  fitted  is  it  as  a  field 
in  which  the  Chiustian  can  play  his  important  part,  and  find  an  able 
coadjutor.  It  is  the  lever  by  which  we  can  raise  the  now  grovel- 
ling and  all-lost  masses  to  higher  pursuits  and  more  exalted  aim. 

But  this,  the  initiatory  lesson  in  true  progress,  we  have  yet 
nationally  to  learn,  before  we  can  take  a  high  place  in  the  rank  of 
Christian  civilisation. 


ON  THE  PRESENT  and  FUTURE  PRODUCE  of  GOLD  and  SILVER,  akd 
THE  PROBABLE  EFFECT  of  their  INCREASE  on  PRICES. 

There  is  no  class  of  the  community  more  interested  in  the 
question  of  prices,  as  the  same  may  be  afiected  by  the  present 
great  increase  of  the  precious  metals,  than  the  landlords  and 
tenant  farmers  of  Scotland,  where  leases  of  considerable  duration 
are  universal — as  any  great  mistake  as  to  the  average  of  future 
prices  during  the  currency  of  a  lease  must  lead  to  disastrous  con- 
sequences to  one  or  other  of  the  parties  ; — to  the  landlord  if  prices, 
and  consequently  the  expense  of  living,  greatly  increase ;  to  the 
tenant,  if  prices  materially  fall.  A  merchant  who  imports  goods, 
or  a  trader  who  lays  in  a  stock,  generally  sells  them  within  the 
year,  and  is  comparatively  little  interested  in  a  prospective  change 
of  prices ;  but  parties  who  enter  into  contracts  to  endure  for  a 
number  of  years  are  interested  in  a  peculiar  degree. 

Before  entering  on  the  discussion  of  the  probable  rise  of  prices, 
we   shall   give  a  few  historical  notices  of  gold,  and  oflfer  some 
eneral  considerations. 

All  experience  goes  to  establish  that  a  large  and  profitable  out- 
'•'it  of  gold  from  any  locality  will  not  continue  permanently.  It 
iCcms  to  be  a  law  of  gold-mining  that  it  graaually  diminishes, 
•^nd  then  ceases  to  be  worked.  Such  has  been  the  case  from  the 
earliest  periods ;  and  such,  we  believe,  will  be  the  same  in  future. 
Che  quantity  of  gold  accumulated  by  the  Jewish  and  other  nations 
»^  ontiquity,  as  we  gather  from  the  Bible  and  ancient  authors, 
iiyiioars  to  nave  Neen  very  large.  It  may  be  interesting  to  bring 
'  w  a  fev  -^  the  notices  of  gold  in  the  Old  Testament.  The 
,  fVv.iTir     .  Genp<iip  '>>»?n-  11 ,  vp^-flftg  ;|0,  11,  12 — "And  a 
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river  went  out  of  Eden  to  water  the  garden,  and  from  thence  it  was 

farted  and  became  into  four  heads.  And  the  name  of  the  first  is 
^ison,  which  compasseth  the  whole  land  of  Havilah,  where  there 
is  gold ;  and  the  gold  of  that  land  is  good."  This  notice  of  the 
gold  of  Havilah  shows  how  very  early  gold  was  esteemed  as  of 
great  value.  In  the  time  of  King  David,  it  appears  that  large 
quantities  of  gold  had  been  amassed  with  the  view  of  building  the 
Temple.  It  is  recorded  in  1  Chronicles,  xxii.  14,  as  follows : 
"  I  have  prepared  for  the  house  of  the  Lord  a  hundred  thousand 
talents  of  gold,  and  a  thousand  thousand  talents  of  silver."  These 
sums  are  respectively,  in  our  money,  about  £19,300,000  and 
£193,000,000.  These  immense  sums,  we  must  presume,  Solomon 
expended  on  the  Temple  agreeably  to  his  father's  desire.  Not- 
witiistanding  of  this,  it  would  appear  that  Solomon  had  great 
treasures  of  gold  remaining.  It  is  stated  in  2  Chronicles,  ix.  13, 
that  "  the  weight  of  gold  that  came  to  Solomon  in  one  year  was 
six  hundred  and  sixty-six  talents,  besides  that  which  chapmen 
and  merchants  brought."  The  sum  mentioned  is  equal  to 
£128,538,  and  was  exclusive  of  what  was  contributed  by  "  all  the 
kings  of  Arabia,  and  governors  of  the  country."  The  Queen  of 
Sheba  alone  is  said  to  have  contributed  a  hundred  talents  of  gold. 
The  chapmen  and  merchants,  it  may  fairly  be  presumed,  would  also 
bring  large  sums.  Turning  to  the  Roman  Empire,  we  find  still 
larger  sums  spoken  of.  Vespasian,  at  his  accession,  said  that  to 
support  the  commonwealth  there  was  need  of  £323,000,000 ;  * 
and  Jacob  estimates  the  treasure  of  the  Empire,  at  an  early  period, 
to  have  been  equal  to  £350,000,000,  which,  towards  the  close  of 
the  Empire,  was  reduced  to  one-tenth  of  that  amount  Other 
nations,  at  the  same  time,  possessed  considerable  quantities  of  the 
precious  metals ;  and  when  we  consider  that  no  part  of  this  was 
drawn  from  the  gold  and  silver  fields  of  America — now  yielding 
so  large  a  proportion  of  the  whole  produce  of  the  world — ^the 
amount  possessed  by  the  ancients  is  truly  astonishing.  But  the 
sources  from  which  such  a  mass  was  accumulated  are  now  nearly 
dried  up ;  and  it  is  estimated  that  the  Old  World  does  not  now 
produce  annually  more  than  about  six  millions  sterling,  while  the 
New  World  produces  about  twenty  millions.  This  consideration 
nmst  tend  to  moderate  the  fears  of  those  who  dread  a  very  rapid 
accumulation  of  gold.  We  may  with  confidence  look  forward  to 
the  time  when  the  present  most  productive  mines  will  be  aban- 
doned in  their  turn.  There  are  many  other  modifying  circum- 
stances, as  we  shall  see  by  and  by. 

When  the  gold  deposits  in  California  were  discovered  in  1848, 
many  luose  speculations  were  hazarded  as  to  the  probable  eficcts 
on  prices — some  maintaining  that,  in  a  few  years,  prices  generally 
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would  be  greatly  increased,  and  that  of  silver  in  paiiiicular.  In 
other  words,  that  the  value  of  gold  would  fall  so  much,  that  a 
given  quantity  of  it  would  purchase  a  much  smaller  quantity  of 
anything  else.  Acting  on  this  notion,  Holland  took  the  lead,  and 
rid  herself  of  her  gold  coinage,  and  confined  herself  to  silver, 
which  she  must  be  already  satisfied  was  a  great  practical  mistake, 
the  value  of  silver  being  no  higher  at  the  present  time  than  it  was 
before  the  commencement  of  the  Californian  gold-diggings.  Such 
notions  were  moderating  in  1851,  when  the  gold  fields  of  Australia 
were  discovered,  which  has  again  set  them  afloat;  and  as  the  facts 
of  the  case  have  now  accumulated  to  a  considerable  extent,  we 
are  in  a  position  to  consider  the  leading  questions  that  present 
themselves  on  the  subject,  with  some  hope  of  arriving  at  an 
approximation  to  a  true  result. 

In  trying  to  estimate  the  effect  on  prices  likely  to  be  produced 
by  the  present  great  increase  in  tlie  produce  of  the  precious  metals, 
and  chiefly  of  gold,  it  seems  important  to  keep  in  mind  that  they 
must  be  viewed  simply  as  mercantile  commodities,  and  that  their 
value  is  regulated  by  the  usual  laws  that  affect  prices.    The  value 
of  gold  and  silver,  even  when  manufactured  into  money,  or  coined, 
depends   essentially   on   the   same  laws   as  other   manufactures. 
Their  price  will  mainly  depend  on  the  cost  of  production,  and  the 
relative  supply  and  demand.     The  price  will  fall  from  a  reduction 
in  the  cost  of  production,  and  from  the  supply  being  greater  than 
the  demand.     There  can  be  no  doubt  that  the  cost  of  the  produc- 
tion of  gold  in  California  and  Australia  is  at  present  considerably 
less  than  it  was  in  the  older  mines ;  and  as  the  new  and  more 
easily  worked  sources  now  supply  the  greater  portion  of  the  annual 
produce,  a  fall  in  price  might  at  first  sight  have  been  expected 
to  have  already  occurred — and  at  the  mines  it  has  occurred ;  but  it 
has  not  yet  extended  to  Europe,  as  the  increased  demand  has 
hitherto  been  about  equal  to  the  increased  supply.      Some  of  the 
causes  that  have  prevented  a  fall  are  obvious.      Simultaneously 
with  the  commencement  of  the  working  of  the  new  mines  oc- 
^.urred  a  general  revolutionary  movement  in  Europe ;    a  conse- 
quent hoarding  of  the  then  existing  specie ;  a  great  demand  for 
:^old  and  silver  to  pay  the  militar}'  and  naval  forces;  a  change 
rom  a  silver  to  a  gold  coinage  in  France,  which  absorbed,  in  one 
year,  twelve  millions  of  pounds  sterling ;  and  the  substitution  of 
^old  for  small  notes  in  America,  and  an  extensive  coinage  to  meet 
l»e  wants  both  of  the  new  and  older  states.    All  these  causes  cora- 
•aed  afford  a  sufficient  explanation  why  there  has  been  no  per- 
^,ptible  effect  on  prices  hitherto  in  Europe ;  but  these  being  tem- 
,iMory  causes,  and  the  demand  occasioned  by  them  being  now  in 

^icat  measure  «"nplied,  the  natural  effect  of  a  continued  in- 

.,»nar"      '"»)plv  '^^  »"  lookcd  for. 
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collected,  the  price  may  be  kept  up  at  its  present  rate,  notwith- 
standing the  reduced  cost  of  production  in  the  newly  discovered 
mines,  as  the  price  will  be  regulated  by  the  cost  of  production  in 
the  inferior  mines,  and  the  superior  mmes  will,  in  the  mean  time, 
clear  larger  profits ;  but  so  soon  as  there  is  not  an  effective  de- 
mand for  the  whole  annual  produce  at  the  old  price,  then  the 
price  will  fall,  as  the  holders  will  not  allow  their  gold  to  accumu- 
late indefinitely,  but  will  sell  it  at  the  best  price  they  can  get. 
That  a  fall  to  some  extent  is  approaching,  seems  to  be  indicated  by 
the  large  deposits  of  bullion  accumulating  in  the  Bank  of  England 
and  in  the  Bank  of  France ;  and  looking  to  the  probability  of  a  still 
further  increase  of  the  supplies,  a  fall  to  some  extent  seems  inevi- 
table at  no  distant  date ;  in  other  words,  a  relative  increase  on  the 
price  of  land,  stocks,  merchandise,  &c. ;  for  it  is  against  all  ex- 
perience and  mercantile  principle  to  suppose  that  the  accumula- 
tion of  unemployed  gold  will  be  allowed  to  go  on ;  and  the  only 
way  to  increase  the  demand,  and  take  off  the  accumulating  supplies, 
is  a  reduction  of  price.  And  that  an  effective  demand  wul  be 
created,  to  any  extent  required,  by  a  reduction  of  price,  admits  of 
no  doubt.  It  is  an  inflexible  rule  that,  so  long  as  a  profit  remains, 
sales  will  be  made ;  and  if  a  commodity  will  not  bring  the  price 
demanded,  a  lower  must  be  submitted  to,  in  order  to  effect  sales  and 
take  off  the  accumulated  stock.  Capital  is  never  allowed  to  lie  long 
idle,  small  profits  being  better  than  none ;  and  gold  will  form  no 
exception  to  the  general  rule,  and  will  be  sold  for  what  it  will  fetch, 
down  to  the  point  of  no  profit  rather  than  allow  it  to  accumulate 
for  a  length  of  time. 

Let  us  now  consider  the  probable  supply  and  demand  of  the  pre- 
cious metals  for  the  future.  The  average  produce  of  Europe  and 
America  for  many  years  prior  to  the  recent  discoveries  in  Cali- 
fornia and  Australia — and  the  supply  from  other  quarters  was  of 
trifling  amount — is  estimated  at  about  £10,000,000.  It  is  now 
(1852)  estimated  at  £24,000,000.  The  present  annual  addition  to 
the  former  supplies  of  the  precious  metab  may  therefore  be  stated 
at  £14,000,000.  This  is  a  large  addition  to  our  annual  supplies, 
no  doubt ;  and  as,  after  the  discovery  of  the  American  mines  in  the 
iifteenth  century,  a  very  great  rise  of  prices  took  place,  we  are  apt 
to  jump  to  the  conclusion  that  a  similar  result  will  occur  now. 
Ikit  the  circumstances  are  totally  different,  and  we  have  no  idea 
that  anything  like  so  great  a  change  as  occurred  in  the  sixteenth 
century  again  awaits  us.  Let  us  sec,  in  the  first  place,  what  that 
cliaiige  was,  and  what  were  the  circumstances  in  which  it  occurred ; 
and,  in  the  second  place,  let  us  consider  the  different  circumstances 
that  now  exist.  Ihc  American  mines  were  discovered  in  1492; 
and,  according  to  Humboldt,  who  is  a  very  high  authority,  the 
annual  produce  up  to  1500  was  only  250,000  dollars.*     At  this 

*  Humboldt,  La  NoutelU  Espagne.  . 
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time  the  price  of  wheat  in  England  was  about  10s.  a  quarter. 
From  1500  to  1545,  in  which  latter  year  the  valuable  silver  mmes 
of  Potosi  were  discovered,  Humboldt  estimates  the  annual  pro- 
duce of  America  at  3,000,000  of  dollars.     Notwithstanding  this 
considerable  increase  of  gold  and  silver,  extending  over  45  years, 
the  price  of  wheat  continued  nearly  the  same,  the  average  rise 
being  only  Is.  a  quarter.     From  1545  the  supplies  of  the  precious 
metals  rose  rapidly,  and  up  to  1600  the  annual  produce  is  estimated 
at  11,000,000  of  dollars;  yet,  it  was  only  after  1570,  being  seventy- 
eight  years  after  thjB  discovery  of  the  American  mines,  that  the 
price  of  wheat  rose  considerably.      This   is  an   important  fact, 
which,  we  apprehend,  is  not  generally  attended  to.     We  believe 
the   popular   notion   is,   that   the  rise   of  prices   followed  much 
more  immediately  on  the  discovery  of  the  mines.     After  1570  the 
price  of  wheat  rose  rapidly,  and  from  1595  to  1620  its  average 
price  was  £1,  12s.  8d.     From  1600  to  1700  the  annual  produce 
of  the  mines  was  sixteen  millions  of  dollars.     In  1636  the  average 
price  of  wheat  was  40s.,  and  the  best  50s.     From  this  time  to 
1700  the  price  fluctuated  very  much,  owing  to  the  civil  wars  and 
bad  harvests,  but  the  average  price  was  about  50s.     It  was  as 
high  as  85s.  during  these  wars,  and  fell .  as  low  as  288.  after  the 
Settlement  in  1G88.    For  our  purpose  we  shall  build  no  argument 
on  such  unsettled  times,  and  we  hold  the  effect  of  the  American 
mines  in   raising  prices  as  nearly  completed  so  early  as   1640. 
The  mines,  subsequent  to  this,  continued  to  pour  forth  their  wealth 
in  a  continued  stream  of  steady  and  gradually  increasing  flow,  till 
they  reached  a  produce  of  about  nine  millions  of  pounds  sterling 
in  1800.     But  this  supply  was  not  greater  than  the  demand  :  the 
growing  wants  of  the  comnmnity  absorbed  it  as  fast  as  it  was 
produced.      From  that  period  till  the  discovery  of  the  Califoniian 
mines  in   1847,  the   produce    considerably   diminished,    but   the 
deficiency   was  partly  met  by  increased  supplies   from    Hussia. 
AVe  are  quite  aware  that,  for  a  considerable  period  towards  the 
end  of  the  last  century  and  the  beginning  of  the  present,  the 
price  of  wheat  was  higher  than  50s. ;  but  this  increase  arose  from 
other  causes  than  the  increase  of  the  precious  metals — namely, 
from  the  artificial  state  of  this  country,  created  by  the  suspension 
of  cash  payments  by  the  bank,  the  corn  laws,  and  the  protracted 
var.     In  the  first  half  of  last  century  the  price  was  considerably 
ess  than  oOs.,  and  at  present  It  is  as  low  as  it  w^as  two  centuries 
*go,  notwithstanding  the  immense  additions  that  have  been  made 
.0  the  stock  of  the  precious  metals  during  that  period.     We  do  not 
ac*y   that   prices  were   not  sustained   by  the  annual  additions  of 
)ullion  after  1040,  nor  that  they  would  not  have  fallen  had  these 
»'Mitions  ceased  ;  but  our  position  is,  that  the  increasing  popula- 
'^xi  and  trans;' 'tlr^na '>r    '      v-^M'ld   increased  the  demand  for  the 
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them,  and  prevent  their  occasioning  a  further  rise  in  prices.  The 
problem  to  be  solved  is,  Whether  this  will  continue  to  be  the  case, 
now  that  the  supplies  are  so  greatly  increased?  We  fear  that 
data  for  the  accurate  solution  of  the  question  cannot  be  obtained, 
but  we  may  arrive  at  an  approximation  to  a  true  result  from  such 
materials  as  we  have.  We  may,  we  think,  assume  as  a  fact,  that 
the  effect  of  any  addition  to  the  precious  metals  will  be  somewhat 
in  proportion  to  the  accumulated  stock  of  them,  and  to  the  popu- 
lation and  transactions  of  the  world  at  the  time.  If,  then,  we  nad 
a  correct  account  of  the  stock  of  the  precious  metals,  and  of  the 
population  and  transactions  of  the  world  in  the  sixteenth  century, 
when  prices  were  seriously  affected,  as  well  as  of  the  additions 
then  making  to  the  stock  of  the  precious  metals,  and  had  similar 
information  on  these  points  in  reference  to  the  present  time,  we 
might  form  a  tolerably  correct  opinion  of  whether  the  influence  on 
prices  now,  from  the  additions  making  to  the  stock  of  the  precious 
metals,  was  at  all  likely  to  be  similar  to  what  occurrea  in  the 
sixteenth  and  seventeenth  centuries.  Such  an  estimate  would  re- 
quire considerable  qualification,  however,  for  the  greater  increase 
in  transactions  than  in  population  that  takes  place  as  civilisation 
and  wealth  increase,  lor  this,  allowance  would  require  to  be 
made.  Let  us  see  whether  we  can  make  an  approximate  estimate 
from  the  materials  we  possess.  We  have  no  statement  of  the  sup- 
posed amount  of  the  stock  of  the  precious  metals  at  the  time  of 
the  discovery  of  the  American  mines :  but  looking  to  the  immense 
additions  that  have  been  made  to  it  for  three  centuries  and  a  half, 
and  that  the  present  stock  is  only  estimated  at  one  thousand  mil- 
lions sterling,  we  may  conclude  that  the  stock  was  then  very 
small,  and  additions  to  it  would,  in  consequence,  more  easily  act 
upon  it  and  produce  changes.  At  present,  the  stock  being  so 
very  much  larger,  it  will  be  all  the  more  difficult  to  act  upon. 
The  population  of  the  globe  in  1550  is  estimated  at  108,000,000. 
At  present  it  is  estimated  at  970,000,000,  and  is  rapidly  increas- 
ing. In  some  of  the  newer  countries  it  doubles  in  twenty-five 
years.  In  Great  Britain  it  doubled  between  1801  and  1851,  a 
period  of  fifty  years. 

As  it  was  only  the  new  sources  of  supply  of  the  precious  metals 
that  affected  prices  in  the  sixteenth  and  seventeenth  centuries,  and 
as  it  13  the  new  sources  of  supply  alone  that  are  expected  to  affect 
prices  now,  we  may,  for  the  present,  throw  out  of  view  the  supply 
from  the  older  sources.  The  addition  to  the  precious  metals,  from 
new  sources,  from  1550  to  1650,  which  embraces  the  whole  period 
of  the  great  rise  in  prices,  was  thirteen  millions  of  dollars  annually, 
on  an  average,  which,  at  4s.  2d.  a  dollar,  gives  an  annual  addition 
of  £2,708,000.  The  average  annual  increase  of  population,  during 
the  same  period,  is  estimated  at  1,080,000;  so  that  the  addition 
made  to  the  precious  metals,  for  each  additional  person,  was  twelve 
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dollars  and  a  fraction,  or  about  £2,  10s.  The  present  annual 
addition  to  the  stock  of  gold  and  silver  of  the  whole  world,  from 
new  sources,  is  estimated  at  fourteen  millions  sterling,  while  the 
increase  of  population  is  estimated  at  fifteen  millions ;  so  that  the 
new  increase  of  the  precious  metals  is  only  about  18s.  7d.  for  each 
person  added  to  the  population,  or  little  more  than  one-third  of 
the  addition  that  was  annually  made  during  the  century  in  which 
the  great  rise  of  prices  took  place.  But  the  effect  of  the  present 
addition  will  be  still  farther  materially  diminished  if  we  consider 
in  how  much  greater  a  ratio  trade  and  transactions  of  all  kinds 
have  increased  than  population.  If  we  look  at  Great  Britain,  for 
example,  while  the  population  has  only  doubled  in  fifty  years,  her 
imports  and  exports,  which  may  be  taken  as  an  index  of  her 
transactions  of  all  kinds,  have  increased  more  than  fourfold.  In 
1800,  her  imports  were,  in  official  value,  £30,570,605 ;  her  exports, 
^43,152,020.  In  1850,  her  imports  were  «£>  100,460,453 ;  her 
exports,  £197,309,878 ;  so  that,  taking  an  arithmetical  proportion 
of  the  precious  metals  in  reference  to  the  trade  of  the  country,  we 
find  it  would  require  more  than  four  times  as  large  a  quantity  to 
carry  on  the  business  of  the  country  in  1850  as  it  did  in  1800.  It 
is  well  known  that  Great  Britain  did  not  receive,  during  this  period, 
such  immense  additions ;  but  the  deficiency  was,  in  a  great  mea- 
sure, supplied  by  the  liberal  use  of  paper  money  during  the  first 
half  of  the  period,  and  by  the  increased  use  of  bills,  bank  cheques, 
and  other  substitutes  for  money.  And  it  is  also  well  known  that, 
when  a  restriction  was  put  upon  the  issue  of  paper  money,  and  a 
return  made  to  a  metallic  basis  for  our  currency,  prices  were  forced 
down,  which  is  quite  in  conformity  with  the  views  we  have  stated. 
The  equilibrium  between  money  and  transactions  was  disturbed, 
by  the  latter  being  in  excess. 

We  shall  now  state  the  proportion  which  the  new  supplies  of 

the  precious  metals  bore,  at  the  two  periods  of  1550  and  1852,  to 

the  total  population  of  the  globe.     As  before  stated,  the  estimated 

population  at  the  former  period  was  108  millions,  and  the  estimated 

new  supplies  of  the  precious  metals  was  eleven  millions  of  dollars 

annually,   or  a  trifle  more  than   one-tenth  of  a  dollar,  or  5d. 

Annually  for  each  person.     At  present,  the  new  supplies  are  about 

£14,000,000,  while  the  population  is  970  millions,  which  gives,  in 

lund  numbers,  about  3^d.  for  each  person,  or  one-fifteenth  of  a 

lollar.     This  is  one-third  less  than  was  afforded  at  the  former 

'>eriod ;  but  if  we  consider  the  increased  facility  of  transport  now 

•fforded  by  steam-ships  and  railways,  and  look  to  the  rapid  pro- 

,  rpcip  >f  our  own  country  and  of  America,  and  some  other  countries, 

■■ay  safely  assume  that  the  transactions  of  the  world  have 

^*ed  fourfold  in  proportion  to  the  population;  and  if  so,  instead 

A       nmmi'flhed  propo»*^i«nal  supply  of  the  precious  metals  producing 

..II ^       '*■»/*♦   r'  T-  .^    •'»/»ti  >»f»/i  -T>  ^}\c  iivt«>onfli  IT"!  •'^''e''^teentii 
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centuries,  we  are  forced  to  the  conclusion  that  a  greatly  increased 
proportional  supply  would  be  required  to  produce  such  a  result. 

As  the  principles  of  a  free  trade  become  better  understood,  and 
more  extensively  acted  upon,  and  a  freer  exchange  of  commodities 
takes  place,  the  supplies  of  the  precious  metals  will  be  rapidly 
diflfused  over  the  whole  world,  and  a  great  impetus  given  both  to 
production  and  population,  all  tending  to  increase  the  power  to 
absorb  these  supplies. 

We  may  then,  we  think,  safely  conclude  that  the  present  supply, 
supposing  it  not  to  be  materially  increased,  will  only  affect  prices 
very  gradually.  But  the  supplies  may  possibly  be  largely  increased. 
So  long  as  the  diggings  are  chiefly  in  tlie  debris  of  auriferous 
rocks  and  alluvial  deposits,  as  at  present,  the  business  of  gold- 
seeking  cannot  be  said  to  have  arrived  at  its  permanent  or  settled 
state.  This  will  only  occur  when  mining  is  carried  on  in  the 
auriferous  rocks  themselves.  Considering  the  immense  numbers 
who  are  now  flocking  to  the  diggings,  tlie  auriferous  debris  and 
alluvial  deposits  will  probably  be  turned  over,  and  their  treasures 
extracted  in  a  few  years ;  and  it  is  to  the  rocks  we  must  look  for 
a  permanent  supply.  When  the  former  are  exhausted,  the  expense 
of  extracting  the  metals  will  be  considerably  increased ;  but  as 
long  as  it  continues  profitable,  the  extent  to  which  it  may  be 
carried  can  scarcely  be  foreseen.  Geology  has  thrown  much  light 
on  the  proper  localities  for  the  search  after  auriferous  rocks  and 
deposits,  and  shown  that  they  are  extensively  diffnsed  throughout 
the  globe  ;  and  it  may  be  that  the  time  will  come  when,  from  the 
number  of  hands,  and  the  extent  of  machinery  employed  in 
extracting  gold,  the  supplies  will  be  so  largely  increased  that 
another  revolution  in  prices  will  occur;  though  we  confess  we  have 
no  idea  that  such  a  result  will  occur,  if  at  all,  except  by  slow 
degrees  and  in  a  long  period.  At  the  same  time,  we  must  allow 
that  there  are  indications  that  a  rise  of  prices  is  approaching.  There 
arc,  however,  powerful  counteracting  effects  tliat  will  come  into 
operation  to  retard  such  a  rise.  Some  of  these  we  shall  now 
notice.  First,  we  may  state,  that  the  immediate  effect  of  any 
considerable  fall  in  the  value  of  gold  would  be  to  stop  the  working 
of  all  the  mines  in  Europe,  and  all  the  inferior  mines  elsewhere, 
which  are  now  only  yielding  a  small  profit.  Should  the  fall  in  the 
value  of  gold  be  lOs.  an  ounce,  this  would  happen ;  for  the  Euro- 
pean mines  generally,  and  the  inferior  mines  of  America,  do  not  at 
present  yield  a  profit  of  that  amount.  This  would  tend  to  check 
the  downward  progress,  by  so  far  lessening  the  supply.  In  the 
second  place,  every  addition  to  the  stock  of  the  precious  metals 
diffused  over  the  world,  increases  the  mass  to  be  affected,  and 
lessens  the  influence  of  any  addition.  Suppose  the  total  increase 
to  be  £30,000,000  annually.  In  ten  years  this  would  give 
£300,000,000  additional  to  be  influenced  by  the  annual  mcrease. 
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This  will  farther  tend  to  moderate  the  fall.  In  the  third  place, 
as  the  principal  deposits  of  gold  lately  discovered  have  been 
found  in  the  debris  of  auriferous  rocks  and  alluvial  deposits, 
accumulated  for  ages,  it  cannot  be  expected  that  the  working  of 
the  mines  in  the  rocks  themselves  will  be  equally  profiti^le. 
This  has  been  confirmed  by  experience.  Many  of  the  older  mines 
in  America  had  been  abandoned  before  the  late  discovery  of  gold 
in  California ;  and  already  in  Russia,  and  California  itself,  the 
supply  from  several  of  the  mines  is  diminishing.  The  diminution 
of  the  supply  from  the  Russian  mines  is  about  one-fourth  since 
1847.  An  engineer  of  the  mines  in  California,  after  an  extensive 
tour  through  them,  writes  as  follows,  so  lately  as  the  month  of 
April  last : — 

I  send  you  the  result  of  my  experience  of  the  produce  of  the  auriferous  rooks  here. 
In  each  instance  the  operations  were  on  three  tons  of  quartz,  which  were  reduced 
to  powder,  and  treated  with  care  by  amalgamation.  Five  experiments  were  made 
in  the  district  of  Bath,  situated  between  the  Yuba  and  the  River  Plume,  upon  as 
many  veins.  No.  1  gave  3  dollars  33  cents  the  ton  ;  No.  2,  9  dollars  30  cents ; 
Nos.  3  aud  4,11  dollars  each  ;  and  No.  5,  1 7  dollars.  In  the  district  of  Novada, 
experiments  were  made  on  four  different  points.  No.  1  gaTO  15  dollars  the  ton ; 
No.  2,  scarcely  any  particles  of  gold  ;  No.  3,  1 4  dollars  the  ton.  This  mine,  upon 
which  a  company  had  established  machinery,  has  been  abandoned.  No.  4  gave  69 
dollars  a  ton  ;  the  vein  was  of  extraordinary  richness,  and  yielded  the  proprietors  a 
considerable  profit.  In  the  district  of  Eldorado,  three  different  veins  did  not  yield 
more  than  17  dollars  a  ton  ;  a  fourth  yielded  59  dollars.  In  the  district  of  Mariposa, 
of  eight  experiments,  three  veins  yielded  scarcely  3  to  7  dollars  the  ton;  three,  from 
7  to  20  dollars ;  one  yielded  24  dollars,  and  another  38  :  the  two  last  veins  had 
attracted  miners,  who  were  preparing  to  work  it. 

The  notion  that  any  one  may  work  at  the  diggings,  as  they  are 
called,  without  capital  and  without  machinery,  will  only  continue 
true  during  the  earliest  stage  of  gold-seeking,  when  the  operations 
are  confined  to  the  digging  and  washing  of  the  auriferous  sand  and 
gravel  accumulated  m  certain  localities.  As  soon  as  it  becomes 
necessary  to  resort  to  the  auriferous  rocks,  circumstances  are 
totally  changed ;  skill,  capital,  and  machinery  are  then  required, 
and  the  "  digger"  must  work  for  such  wages  as  the  capitalist  will 
allow  him,  or  want.     The  writer  quoted  above  says : — 

No  enterprise  requires  more  attentive  study  or  greater  expense  than  the  working 
of  auriferous  quartz.  A  good  vein,  fur  example,  that  will  give  36  dollars  the  ton, 
nay  be  considered  by  moderate  men  as  satisfactory.  Much  richer  veins  are  indeed 
ometimes  found  ;  but  of  all  the  crushing-mills  that  have  been  established  in  Call- 
ornia,  I  believe  there  is  not  a  third  part  employed  on  mines  that  yield  30  dollars  a 
on,  during  operations  of  some  duration.  Accordingly,  half  of  the  works  of  this  kind 
Tt     iready  stopped. 

i5ut,  after  making  due  allowance  for  all  these  retarding  influ- 

-i.jcs,  we  are  decidedly  of  opinion  that  we  may  look  for  a  gradual 

■«11  *^  the  value  of  the  prp'^*-^"**  metals,  and  a  rise  of  prices.     This 

•    y  be  po''"'^r*iKlo        i    ^oar  to  year;  but  if  we  take  quin- 

»"i      periou  .Mi%,v..d  anticipate  ^  ''^c*'^e'^  **'«""  ^r^^ni  period 
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We  shall  now  notice  a  few  of  the  other  questions  connected 
with  the  new  supplies  of  gold  and  silver.     And  first,  as  to  money. 

In  regard  to  gold  and  silver,  as  monev,  we  need  not  say  much. 
Substantially  the  same  laws  regulate  the  value  of  the  precious 
metals,  when  manufactured  into  money,  as  regulate  them  in  the 
state  of  bullion.  The  real  value,  or  cost  of  production,  is  the 
primary  law.  It  is  impossible  long  to  maintain  a  fictitious  value 
to  money.  Arbitrary  laws  may  for  a  time,  and  in  a  limited  sphere, 
give  it  a  fictitious  value,  but  it  cannot  long  be  maintained  above 
its  real  value.  All  attempts  to  give  permanent  currency  to 
debased  money — that  is  to  say,  money  of  less  real  value  than  its 
nominal  value — have  failed.  The  pieces  will  only  circulate  for 
what  they  arc  w^orth.  The  English  sovereign,  being  of  estab- 
lished purity  and  weight,  circulates  over  the  whole  world,  and  is 
coming  more  and  more  into  general  use.  Another  point,  in  refer- 
ence to  money,  worth  notice  is  that,  let  the  amount  of  the  precious 
metals  be  wliat  they  may,  only  a  certain  demand  will  exist  for 
coined  money  ;  and  this  demand  will  not  bear  any  proportion  to 
the  quantity  of  bullion  produced,  but  to  the  trade  which  is  carried 
on  at  the  time.  As  transactions  increase,  the  demand  for  money 
increases ;  and  as  trade  decreases,  the  money  requisite  to  carry  it 
on  decreases,  and  consequently  the  demand  for  it.  We  can  thus 
perfectly  conceive  how,  with  a  great  accumulation  of  bullion,  the 
demand  for  money  might  decrease.  If  capital  in  other  shapes, 
which  sets  industry  in  motion,  was  diminishing,  while  bullion  was 
increasing,  less  money  would  be  required. 

We  shall  now  proceed  to  make  some  remarks  on  silver.  One 
of  the  first  anticipations  from  the  discovery  of  gold  in  California, 
was  that  silver  would  rise  in  value ;  and  the  government  of  Hol- 
land, acting  on  this  idea,  parted  with  its  gold  coin,  and  substituted 
silver.  Concurrently  with  this,  the  state  of  the  greater  part  of 
Europe  was  such,  that  silver  was  in  much  request,  owing  to  the 
currency  being  chiefly  silver — and  the  agitated  state  of  these  coun- 
tries causing  both  an  increased  demand  for  payment  of  the  armies, 
and  a  general  panic,  which  produced  hoarding  to  a  large  extent. 
The  consequence  of  these  combined  causes  was,  that  silver  became 
scarce,  and  did  rise  for  a  time  from  2  to  3  per  cent,  giving  a  sem- 
blance of  truth  for  the  moment  to  the  speculations  of  those  who 
maintained  that  silver  would  rise  with  the  increase  of  gold.  But 
as  soon  as  the  revolutionary  movements  of  the  Continent  were  put 
down,  silver  returned  to  its  usual  channels,  and  the  temporary 
scarcity  ceased,  and  with  it  the  rise  in  price ;  and  at  the  present 
time,  although  the  produce  of  gold  has  been  going  on  increasing 
for  four  years,  the  price  of  silver  has  not  increased.  All  fear  of 
any  rapid  change  in  the  relative  value  of  the  two  metals  is  now 
well-nigh  extinct ;  but  still  many  persons  believe  that  silver  will 
gradually  rise  in  value.     In  this  opinion  we  do  not  concur,  but 
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rather  anticipate  a  fall  in  the  value  of  silver ;  and  we  sliall  now 
state  some  of  the  reasons  which  have  led  us  to  this  conclusion. 
In  the  first  place,  when  we  look  into  the  history  of  the  production 
of  gold  and  silver,  we  find  great  changes  in  their  relative  amount 
of  production,  without  any  corresponding  change  in  their  relative 
value.  It  seems  to  require  a  great  change  in  their  relative  pro- 
duction, continued  over  a  long  period,  to  affect  their  relative  value. 
Since  the  discovery  of  the  silver  mines  of  Potosi,  in  1545,  to  the  pre- 
sent time,  no  very  great  change  has  taken  place  in  the  relative  value 
of  these  metals,  although  very  great  fluctuations  have  taken  place 
in  their  relative  production.  Thus,  soon  after  Potosi  was  worked, 
the  produce  of  the  American  mines  was  as  60  of  silver  to  1  of 
gold  in  weight.  In  1700  it  continued  at  about  this  rate.  In  1750 
It  had  fallen  to  30  of  silver  to  1  of  gold.  In  1803,  Humboldt  esti- 
mates the  proportion  as  46  to  1.  During  all  these  great  changes 
in  their  relative  quantities,  there  was  scarcely  any  change  in  their 
relative  values.  We  conceive  we  are  therefore  warranted,  from 
experience,  to  state,  that  it  requires  a  long-continued  and  great 
change  in  the  relative  quantities  of  the  precious  metals  to  change 
their  relative  values.  During  all  the  time  we  have  been  consider- 
ing, the  disproportion  between  the  total  quantity  of  gold  and  silver 
in  the  market  of  the  world  was  altering  from  year  to  year,  by  a 
steadily  increasing  proportion  of  silver.  While  we  were  adding 
1  ounce  of  gold  to  the  mass,  we  were  adding  from  30  to  60  ounces 
of  silver.  Now,  however,  since  the  discoveries  of  gold  in  Cali- 
fornia and  Australia,  matters  are  quite  changed.  The  proportions 
of  gold  and  silver,  in  weight,  produced,  are  now  only  as  1  to  3J. 
This  is  about  the  proportion  produced  directly  from  the  gold  and 
silver  mines :  but  it  is  material  to  notice,  that  all  gold  is  more  or 
less  alloyed  with  silver ;  and  by  separating  the  silver  from  the  gold, 
a  very  considerable  portion  of  silver  is  produced,  varying  from 
l-8th  to  1-lOth  of  the  whole  weight.  This  will  alter  the  above 
proportion  of  gold  and  silver  produced,  to  1  of  gold  to  each 
Si^c  of  silver.  This  is,  no  doubt,  a  greater  revolution  in  the 
relative  proportions  of  the  metals  than  we  have  before  experi- 
enced ;  but  still  there  are  considerations  which  will  modify  very 
nuch  this  first  aspect  of  the  case.  In  the  first  place,  we  observe 
hat  every  increase  of  gold,  as  we  have  just  seen,  brings  an  increase 
jf  silver.  In  the  second  place,  silver,  it  is  well  known,  cannot  be 
''orked  without  quicksilver;  and  till  lately  the  supply  of  that  article 
^  ^s  chiefly  brouglit  from  the  Spanish  mines  of  Almaden,and  a  mono- 
-.  Ay  price  paid  for  it,  which  rendered  the  working  of  silver  so  ex- 
Dcnsive  th«>^  ^rinny  mines  were  shut  up.  Lately,  however,  quick- 
ulver  h^  •^^^'^  '*^.red  in  California,  and  in  different  localities 

n  Sout'        -oil.  -      K  A  already  it  has  fallen  15  per  cent  in  price. 
Che  cfu^^o  ox  th**      -U  no  do"bt  be,  to  give  an  impetus  to  the  pro- 
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We  have  thus  two  causes  of  an  increased  supply  of  silver.  But, 
besides  these  considerations,  we  maintain,  in  tne  third  place,  that 
the  present  great  efflux  of  gold  tends  to  diminish  the  value  of  silver, 
by  superseding  its  use.  Already  we  have  seen  France  adopt  a 
gold  instead  of  a  silver  currency,  and  in  one  year  (1850)  coin  as 
much  as  ten  millions  of  pounds  sterling  of  gold.  Other  countries 
tliat  have  hitherto  chiefly  used  silver  coin  or  paper,  will  no  doubt 
follow — as  gold,  being  so  much  less  bulky  than  silver,  is  of  compa- 
ratively easy  transport ;  and,  being  less  liable  to  be  counterfeited, 
and  less  subject  to  abrasion,  is  much  more  suitable  for  coin. 
America,  for  the  last  two  years,  has  coined  large  quantities,  and 
has  introduced  gold  coins  of  various  denominations,  varying  from 
£4:  to  4s.  At  the  time  we  write,  there  is  a  scarcity  of  silver  coin 
in  England,  arising  from  temporary  causes — chiefly  the  late  demand 
for  paying  harvest  wages,  the  export  to  Australia  by  emigrants, 
and  also  on  merchants'  account,  to  meet  the  growing  demand  for 
coin  there,  occasioned  by  the  increased  business  of  the  colony; 
and  we  should  not  be  surprised  to  see  our  Mint  coining  quarter 
sovereigns,  as  a  substitute  for  silver  coin,  to  a  certain  extent.  We 
may  also  anticipate  that,  as  wealth  and  luxury  increase,  silver 
will  be  less  used  in  the  arts,  and  be  supplanted  by  gold;  for, 
although  we  can  hardly  look  forward  to  a  time  when,  like  Solomon, 
"  our  helmets  and  our  shields"  shall  be  of  solid  gold,  yet  we  may 
well  imagine  that  our  "  drinking  vessels  and  our  spoons"  will, 
like  his,  be  of  pure  gold,  instead  of  silver.  In  the  fourth  place, 
the  value  of  silver,  like  that  of  gold,  must  mainly  depend  upon  its 
cost  of  production,  and  we  have  already  indicated  how  this  will  be 
dimiuished.  In  working  for  gold,  a  great  part  of  the  expense  of 
the  silver  got  from  the  gold,  which  we  have  averaged  at  one-tenth 
in  weight,  will  be  borne  by  the  more  precious  metal.  This,  and 
the  increase  of  quicksilver,  will  cheapen  the  production  and  lower 
the  price.  And  if,  as  we  believe,  the  demand  for  silver  shall  dimi- 
nish, we  should  rather  expect  a  fall  in  its  value  than  a  rise.  Lastly, 
we  deny,  on  more  general  grounds,  the  truth  of  the  assumption  on 
which  the  expected  rise  in  the  value  of  silver  is  based,  viz.,  that 
when  two  articles  are  used  for  similar  purposes,  if  the  one  increases 
in  quantity,  while  the  other  does  not,  the  latter  will  rise  in  price. 
This,  we  apprehend,  is  quite  a  mistake.  As  long  as  the  price  of 
other  commodities  is  not  raised  by  the  efflux  of  gold,  there  is  no 
reason  why  the  price  of  silver  should  rise.  If  all  commodities 
were  to  be  raised  in  price,  silver  would  be  raised  along  with  the 
rest,  but  no  sooner.  As  yet,  no  such  general  rise  has  taken  place, 
and  therefore  none  has  occurred  in  silver.  To  illustrate  this 
further.  Suppose  there  was  a  sudden  great  increase  of  cattle,  with- 
out an  increase  of  sheep,  would  it  be  rational  to  maintain  that  the 
value  of  sheep  would  be  thereby  raised?  We  apprehend  not. 
Our  belief  is,  that  the  value  of  both  cattle  and  sheep  would  fall. 
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Or,  suppose  a  sudden  great  increase  of  wheat,  while  the  quantity 
of  oats  was  stationary,  would  oats  rise  in  value  ?  We  apprehend 
not.  Both  wheat  and  oats  would  fall.  So  it  is  with  the  precious 
metals.  Increase  the  supply  of  both,  and  the  tendency  will  be 
downwards ;  increase  the  supply  of  one,  and  the  tendency  will 
be  the  same. 

There  Is  another  collateral  questiofi  which  wo  may  briefly 
notice, — viz.  the  obligation  imposed  on  the  Bank  of  England  to 
give  dP3,  17s.  9d.  an  ounce  for  gold.  It  has  been  supposed  that 
this  obligation  might  come  to  operate  very  injuriously  if  the 
price  of  gold  were  to  fall ;  but  this  is  a  mistake.  The  obligation 
amounts  to  nothing  more  than  this,  that  the  Bank  must  give 
bank-notes  to  the  amount  of  dP3,  17s.  9d.  for  an  ounce  of  gold: 
which  bank-notes  they  are  bound  to  pay  on  demand,  in  coinea 
money,  at  the  rate  of  £3,  17s.  10 Jd.  an  ounce,  thereby  returning 
IJd.  an  ounce  less  than  they  received.  As  long  as  gold  and 
bank-notes  are  convertible  into  each  other  at  pleasure,  at  the 
above  rate,  neither  can  be  at  a  discount — neither  can  be  at  a 
premium.  Nor  would  the  matter  be  at  all  changed  though  the 
price  of  gold  were  to  ftill  to  £2^  or  any  other  sum  per  ounce. 
The  Bank  would  still  give  notes  to  the  same  nominal  amount  as 
formerly  for  an  ounce ;  but  when  payment  of  the  notes  was 
demanded,  it  would  only  return  an  ounce  of  gold,  value  ,£^2,  or 
whatever  the  price  was.  In  short,  whatever  the  price  of  gold  may 
be,  it  matters  not  to  the  Bank.  It  will  receive  a  given  weiffht  in 
exchange  for  a  certain  amount  of  paper  money,  and  it  will  pay 
the  same  amount  of  paper  money  on  demand,  with  the  same 
weight  of  gold  it  received.  It  is  a  mere  exchange  of  a  piece  of 
gold  for  a  piece  of  paper,  promising  to  return  the  same  piece  of 
gold,  or  one  of  equal  weight  and  fineness,  on  demand.  The 
standard  of  value,  as  it  is  called,  has  no  bearing  on  this  question. 
Its  real  bearing  is  on  an  exchange  of  silver  for  gold,  and  vice 
versa.  It  is  between  these  two  metals  that  the  standard  has  been 
erected,  which  is  the  fixing  an  arbitrary  relative  value,  viz.  20s.  of 
silver  against  a  sovereign,  or  a  certain  weight  of  the  one  against 
a  certain  weight  of  the  other.  If  the  relative  value  in  the  market 
were  to  come  to  differ  materially  from  that  fixed  by  Government, 
^^Q  standard  could  not  be  long  maintained.  The  real  value  in  the 
•market  would  break  down  the  arbitrary  standard,  and  a  new 
vandard  would  require  to  be  adopted.  But  as  gold  is  the  only 
•^gal  tender  for  payments  above  40s.  in  the  United  Kingdom,  no 
^reat  inconv*"'"*  ^'^  '"ould  arise  although  the  relative  value  of  the 
vQ  metals        ■-  •V»a.ngc  to  some  e^^^nt      "^^^  'lave  already 

-ff-pleaino/-  .    .,  '(\^    ♦liintinj"    +1^^^,      .,.        rv   ^n        change     will 
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In  the  number  of  this  Journal  for  January  1852  we  stated  our 
opinion  that  the  time  had  arrived  which  was  admirably  suited 
for  the  settlement  of  the  land  question  in  Ireland.  Various  cir- 
cumstances, however,  occurred  during  the  last  Parliament  to 
retard  the  legislative  measures  which  we  know  had  been  in 
preparation.  New  elements  have  since  entered  into  the  consi- 
deration of  the  subject,  the  tendency  of  which  it  is  not  easy 
a  'priori  to  determine,  but  the  importance  of  which  cannot  lie 
exaggerated.  A\'e  allude  particularly  to  the  enormous  impetus 
given  to  emigration  by  tlie  discovery  of  the  gold  regions  in 
Australia,  and  to  the  perceptible  diflference  in  the  class  of  emi- 
grants. The  effect  of  the  discovery  is  discernible  throughout  the 
United  Kingdom,  but  has  an  especial  bearing  oiuthe  condition  of 
Ireland. 

At  the  recent  meeting  of  the  British  Association  in  Belfast,  Mr 
Locke  read  an  extremely  valuable  paper  on  excessive  emigration, 
and  its  reparative  agencies,  in  Ireland.  He  is  the  reputed  author 
of  the  pamphlet  entitled  "  Ireland,  &c.,"  cited  below,  and  a  gen- 
tleman who  has  had  peculiar  facilities  in  investigating  the  proceed- 
ings of  the  Encumbered  Estates  Court,  from  a  combination  of 
agreeable  and  disagreeable  associations.  He  informs  us  that  his 
own  property  was  sold  through  the  medium  of  the  Court ;  and  he 
has  been  more  beneficially  connected  with  it  since,  as  one  of  the 
staff  of  the  Commissioners.  • 

"  The  prosperity  of  Ireland,"  one  of  the  Charter  toasts  of  that 
country,  has  long  been  anxiously  sought,  but  hitherto  undis- 
covered, by  statesmen  or  philanthropists.  No  sooner  does  a 
change  decidedly  for  the  better  appear  in  the  moral  atmosphere, 
than  there  supervenes,  with  a  suddenness  as  fitful  as  the  climate, 
a  relapse  into  crime  and  outrage  so  intense  as  to  dishearten  her 
most  sanguine  and  earnest  well-wishers. 

It  is  not,  however,  altogether  accurate  to  compare  the  moral 
with  the  physical  condition  of  Ireland,  though  there  be  many 
striking  points  of  analogy.  One  striking  distinction  prevails, 
that,  whilst  the  climate  is  variable,  alternate  sunshine  and  shower, 
the  moral  atmosphere  seems,  of  late  years,  to  be  so  impregnated 
with  disease,  as  to  be  steadily  chronic  m  its  bad  characteristics. 

An  old  Enfflish  writer  on  that  island  called  her  "  our  inc 


iglish  writer  on  that  island  called  her  "  our  incon- 
stant sea-symph  sister ; "  and  a  modern  speaker,  with  as  much 
elegance,  though  not  so  much  propriety,  "  Ihe  Niobe  of  Nations." 


•  Ireland  :  Observations  on  the  People,  the  Land,  and  the  Law,  in  1851.  Dablin  : 
Hodges  &.  Smith. 

Excessive  Emigration,  and  its  Reparative  Agencies  in  Ireland  :  a  Paper  readby 
Mr  Locke  before  the  British  Association  in  Belfast,  on  the  4th  September  1862. 
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Sorrows  she  has  experienced,  but  adversity  has  not  had  its  sweet 
uses.  The  precious  jewel  has  not  shone  forth  gemmed  with  the 
ornaments  of  internal  peace  and  good-will ;  and  the  results  are 
manifest,  that  Ireland  alone,  of  all  the  portions  of  the  British 
empire,  is  retrograding  amidst  the  general  advance  of  the  world. 
In  England,  the  iron  and  golden  ages  appear  on  the  point  of 
blending  harmoniously,  and  the  utmost  commercial  prosperity  goes 
hand  in  hand  with  the  most  perfect  internal  repose  and  tranquil- 
lity. In  Ireland,  commercial  enterprise  is  checked  by  crime,  and 
her  public  men  meet,  not  to  foster  industry  and  develop  industrial 
resources,  but  to  agitate  questions  too  well  calculated  to  renew  the 
bitterest  contests  of  sectarian  animosity.  Meanwhile  the  blood 
and  bone  and  sinew  of  the  people  are  nying  from  it — "  the  out- 
flow is  of  vigorous  adults,  by  whom  population  is  mainly  sustained, 
whilst  orphaned  infancy,  destitution,  and  old  age,  an  unprolific 
remnant,  are  left  behind." 

In  1851  the  extent  of  emigration  was  estimated  at  257,372,  or 
double  the  average  of  the  preceding  ten  years, — and  in  the  year 
which  has  just  gone  by,  it  was  much  greater;  and  we  believe  that 
the  emigrants  are  of  a  better  description,  from  a  cause  to  which  we 
shall  advert.  In  our  earlier  years,  when  the  state  of  Ireland  was, 
as  it  is  now,  a  subject  of  our  anxious  contemplation,  her  evils  were 
very  generally  attributed  to  a  redundancy  of  population — and  that 
population  fed  on  the  potato,  the  lowest  kind  of  food  for  the  sus- 
tenance of  European  man.  These  causes  exist  no  longer ;  and  then 
comes  the  inquiry — Will  Ireland  in  consequencebe  thereby  benefited? 
Mr  Locke  computes,  if  the  present  rate  of  emigration  go  on,  that 
that  country  will,  in  a  very  few  years,  be  denuded  of  its  agricul- 
tural population ;  and  that  disease,  which  fell  with  such  blighting 
influence  on  the  potato  in  1845-46,  still  lingers  with  more  or  less  of 
severity,  and  threatens  the  extinction  of  that  esculent  as  a  staple 
of  food.  Every  imaginable  specific  has  been  tested  by  the  scientific 
and  the  practical  alike, — lime  in  every  form,  composts  of  every 
character,  peat,  soot,  ashes,  soil  of  every  quality,  the  most  ingeni- 
ous and  the  most  whimsical  experiments,  have  been  tried  succes- 
sively, and  as  often  failed.  It  would  be  amusing  to  compute  the 
number  and  variety  of  these  experiments,  demonstrative  alike  of 
the  zeal  of  the  experimentalists  and  the  difficulty  of  the  object 
pursued.  Whole  tubers — tubers  with  single,  double,  triple,  quad- 
ruple eyes — eyes  down,  eyes  up,  eyes  oblique,  eyes  horizontal, 
lave  been  all  consigned  to  mother-earth,  with  the  same  adverse 
ate :  they  have  been  planted  healthy,  and  dug  diseased.* 

"  Indeed,  one  specific,  as  it  is  one  of  the  most  recent  and  original,  deserves  a  more 
iiotinct  notice.  The  Gardeners'  Chronicle  and  AgriciUtnral  Gazette^  of  the  26ih  Sep- 
-'"ber,  contains  a  notice  of  a  report  published  from  the  Coiuptcs  liendushy  a  French 
,^atlenian,  named  Bayard,  (possibly  a  descendant  of  the  illustrious  Chevalier  of  the 
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To  return  to  the  subject  of  emigration :  There  is  one  part  highly 
creditable  to  the  Irish  emigrant,  and  in  which  he  will  bear  a 
favourable  comparison  with  his  British  brother ;  it  is  this, — that  no 
sooner  has  he  made  himself  independent,  than  he  remembers  his 
relatives  at  home,  and  remits  to  them  his  earnings,  that  he  may 
gather  round  him  the  old  familiar  faces.  The  remittances  to  Ire- 
land in  1851  amounted  to  the  vast  sum  of  £990,000. 

Ties  of  country  were  torn  asunder;  but  it  is  gratifying  to  re- 
cord that  those  of  kindred  were  not  dissevered,  and  that  the  voice 
of  nature  beat  as  strongly  in  the  Irish  exile'*s  heart  in  the  forests  of 
America  as  in  the  glens  of  his  own  land ;  and  let  it  be  remembered, 
too,  that  the  class  of  emigrants  to  North  America  were  generally 
tlie  lowest  in  tlie  social  scale — labourers,  farm-servants,  and  dis- 
possessed squatters. 

There  are  points  of  character  and  traits  of  humour,  despite  iheir 
manifest  faults,  which  make  Ireland  and  the  Irish  most  interesting, 
thougli  he  who  loves  them  must  possess  an  affection  of  that  enduring 
character  that  prompts  him  to  utter,  with  the  Scottish  poet — 

I  love  thee  better  still. 
Even  in  extremity  of  ill. 

It  will  be  observable  that,  down  to  the  present  year,  the  flow  of 
emigration,  though  large,  was  not  of  a  character  to  create  alarm. 
The  emigrating  population  were  chiefly  of  the  class  to  which  we 
have  adverted ;  and  it  was  anticipated  that  no  more  would  be  with- 
drawn than  was  necessary  for  the  consolidation  of  farms,  and  the 
agricultural  improvement  of  the  country  by  a  redistribution  of 
lands  into  large  divisions. 

With  the  diminution  of  the  rural  population  the  trade  of  the 
country  shopkeepers  declined  and  died  away.  We  have  not, 
therefore,  been  surprised  to  learn  that  many  of  that  class  have 
emigrated  within  the  last  year.  The  discovery  of  gold  in  South 
Australia  has  given  an  impulse  to  emigration,  traceable  not  alone 


strong  and  flourished,  and  were  withoat  disease ;  while  other  sets,  which  had  no  peas 
inserted  in  them,  produced  plants  which  decayed.  M.  Bayard  attributes  the  good 
cfTocts  of  his  remedy  to  the  absorption  of  the  excessive  humidity  of  the  tuber  by  the 
germinating  pea.  Thongh  the  use  of  the  pea  in  this  way  is  new,  we  think  that  the 
idea  itself  has  been  suggested  to  M.  Bayard  by  a  passage  in  the  life  of  Gil  Bias.  We 
allude  to  that  in  which  this  very  acute  person  made  the  discovery  that  Dame  Jacinta 
preserved  the  soundness  of  her  constitution  and  the  freshness  of  her  complexion,  by 
putting  an  issue  into  each  leg.  The  principle  in  each  case  is  the  same,  and  so  also  is 
the  vwdus  opci'andi:  the  bad  humours  of  the  potato  tnber  and  of  the  animal  body 
are  drawn  forth  through  the  agency  of  an  issue  pea.  The  analogy,  however,  ceases 
in  this  particular,  viz.,  that  the  pea  does  not  become  reproductive  when  imbedded  in 
flesh,  whereas  in  the  case  of  the  potato  it  germinates,  grows  to  maturity,  and  yields 
a  healthy  progeny  of  peas,  even  should  it  fail  in  correcting  the  morbific  tendencies  of 
the  pulp  in  which  it  is  inserted.  Not  being  sanguine  of  the  success  of  the  French 
discovery,  aud  of  the  regeneration  of  Ireland  through  the  renewed  vitality  of  her 
vigour-stirring  root,  we  must  look  to  other  means. 
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to  the  alluring  qualities  of  the  metal,  but  likewise  to  the  place  of 
its  discovery.  Many  loyal  subjects  of  the  Crown  were  reluctant 
to  become  subjects  of  the  American  republic ;  and  the  Canadian 
provinces,  which  did  not  progress  in  the  same  ratio  as  their  "  go- 
ahead  "  neighbours,  did  not  possess  sufficient  inducements  for  set- 
tling in  them. 

Now,  the  case  of  Australia  is  irresistible.  A  British  queen 
governs  it — British  laws  maintain  liberty,  and  protection  to  pro- 
perty— whilst  gold  is  among  the  productions  of  the  earth,  in  the 
nnest  climate  in  the  world.  It  is  not,  therefore,  surprising  that 
the  class  of  emigrants  has  both  increased  and  improved.  The 
exodus — to  use  the  phrase  of  the  day — began  with  the  peasant, 
passed  to  the  farmer  and  shopkeeper,  and  has  now  reacned  the 
gentry  and  the  professional  ranks.  Activity  prevails  in  Ireland, 
but  it  is  activity  to  leave  her  shores ;  and  it  is  not  a  little  surpris- 
ing that  the  merchant-class  there  has  not  been  more  prompt  to 
avail  itself  of  whatever  advantage  may  be  gained  by  this  step. 
Scarcely  a  good  emigrant  Australian  ship  has  sailed  from  Ireland, 
and  the  gentleman  emigrant  has  almost  invariably  to  depart  from 
Glasgow,  Liverpool,  or  London.  Have  any  of  our  readers  ever 
seen  emigrants  leaving  Ireland  for  North  America  ?  If  not,  though 
it  may  be  an  instructive,  it  is  assuredly  one  of  the  most  painful 
scenes  it  has  been  our  lot  to  witness — the  wildness  and  bitterness  of 
lamentation  that  bow  down  the  departing  and  the  friends  left 
behind,  are  indicative  of  an  intensity  of  affectionate  feeling.  And 
amongst  the  lowest  classes,  their  want  of  any  comfort,  due  pre- 
paration for  the  voyage,  and  their  ignorance  even  of  the  point  of 
destination,  render  the  contemplation  of  the  poor  emigrants'  separa- 
tion from  the  kindred  home  and  country  painful  in  the  extreme, 
and  scarcely  relieved  by  the  more  than  probability  that  they  are 
going  forth  to  obtain  comfort  and  independence. 

With  respect  to  emigration  to  Australia,  the  case  is  different. 
The  voyage  is  longer,  and  requires,  from  the  individuals  undertaking 
it,  more  enterprise  and  capital ;  and,  consequently,  those  only  who 
have  some  energy  and  pecuniary  means  go  there. 

We  have  been  both  pleased  and  pained  at  the  foresight,  deter- 
mination, and  skill  which  some  of  the  higher  description  of  intend- 
ing colonists  have  manifested.  Habits  of  recklessness  seemed,  by 
*he  touch  of  a  magician,  to  have  given  way  to  those  of  forethought. 

?he  interrogatory  was — what  is  best  to  take  out,  and  how  best  to 

)repare  for  the  new  scene  of  employment  ? 
In  one  instance,  at  least,  we  could  not  forbear  thinking  that  if 

lalf  the  amount  of  ene^'c^y  displayed  in  preparing  for  emigration 

^ad  been  pprc— rp  -no-l'     -Yov'>i«prl  !^t  home,  exilement  would  have 

^'^en  needlp«»- 

3uch  ar'^     ••    •«'^*^'   t^-     ...lo-.  „.,n       Ave  they  to  work  for  good 
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In  his  pamphlet,  at  page  51,  Mr  Locke  has  the  following  elo- 
quent remarks : — "  Amid  the  tumult  and  confusion  of  hundreds  of 
thousands  hurrying  seaward,  one  feels  distracted,  and  almost  in- 
capable of  reasoning  calmly  upon  this  national  exodus.  Yet  we 
would  draw  cheerful  conclusions  from  the  event,  which  will  have 
the  double  effect  of  raising  the  wages  of  the  labourer  and  empty- 
ing the  workhouses  at  home;  while  the  generous  temperament  of 
the  emigrant  Irish,  shrouded  here  by  national  misfortune,  unfolds 
beneath  more  genial  skies,  and  the  spirit  that  despair  and  apathy 
had  wellnigli  extinguished,  bursts  into  life  and  light  when  brought 
in  contact  with  the  irrepressible  energy  of  the  American.     .     . 

.  .  Those  who  fear  the  effects  of  a  deficiency  in  the  labour 
market,  forget  tlie  wonderful  progress,  even  within  the  last  few 
months,  of  scientific  substitutes  for  human  labour.  The  steam- 
plough  and  the  reaping-machine  will  fill  the  blank  left  by  emi- 
gration from  England  and  Scotland  —  and  it  may  be,  from 
Ireland  also.  Wc  would  fling  open  wide,  and  wider  still,  the 
gates  of  transit  to  our  colonies,  and  prescribe  no  arbitrary  limit  to 
the  exode  to  stranger  lands,  which  must  receive,  together  with  our 
people,  the  moral  influences  of  our  national  character  and  distinc- 
tive civilisation.  Empires  of  old  time  planted  their  colonists  in 
warrior  lands,  to  destroy  and  separate  and  enslave.  Now  the 
system  is  reversed.  Patriotism  is  a  selfish  principle  no  longer ;  and 
every  colonising  emigrant  is  an  additional  link  in  the  affiliation  of 
the  peoples  of  the  earth.  We  fear  not  the  consequences  to  the 
United  Kingdom  of  emigration  ;  for  we  believe  that  the  embassage 
of  universal  civilisation  is  stamped  upon  the  destinies  of  that  un- 
rivalled empire,  whose  children,  even  now,  are  grouped  on  the 
shores  of  all  oceans  which  her  commerce  cleaves." 

It  is  observable  that  in  England,  contemporaneously  with  the 
great  outpouring  of  her  population,  there  is  an  increased  activity 
in  all  branches  of  manufacturing  industry,  including  those  that  re- 
quire the  employment  of  a  great  number  of  operatives.  Private 
capitalists  risk  an  outlay  of  half-a-million  sterling  in  the  erection 
of  mills  and  machinery,  and  do  not  entertain  any  dread  of  the 
stoppage  of  their  works  from  want  of  hands ;  and  in  the  manu- 
facturing districts  the  rate  of  wages  is  increasing.  And  the 
pleasing  prospect  is  indulged  in  that  this  increase  will  be  diffused 
througli  all  parts  of  the  kingdom,  with  advantage  to  every  class  of 
the  community.  The  employed  naturally  will  derive  benefit  from 
augmented  wages ;  farmers  are  expectea  to  be  compensated  for 
increased  expenditure  in  this  serious  item  by  a  diminution  of 
poor-rates,  and  the  manufacturer  by  an  increased  demand  for  his 
fabrics. 

The  early  example  of  North  America  has  taught  us  that,  though 
a  scarcity  of  labour  retarded  the  development  of  the  wealth  of  the 
country,  the  then  existing  inhabitants  lived  in  the  midst  of  abun- 
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dance.  It  remains  to  be  proved  in  England  whether  the  old 
theory,  that  population  always  presses  on  the  means  of  subsistence^ 
be  sound — or  whether  a  full  population  may  still  advance,  with  in- 
creasing comforts,  without  any  necessity  for  resorting  to  artificial 
means  for  checking  its  farther  multiplication,  the  resources  of  the 
country  being  worked  at  high-pressure. 

In  England,  even  to  remain  stationary  is  to  remain  in  a  condi- 
tion of  actual  prosperity;  but  in  Ireland,  not  to  advance  is  to 
retrograde;  and  if  emigration  be  not  there  a  step  in  the  right 
direction,  the  retrogression  will  be  attended  with  the  most  cala- 
mitous consequences.  To  a  certain  extent  it  has  been  admittedly 
a  benefit  to  the  country,  by  relieving  it  from  a  redundant  unem- 
ployed population.  The  vast  amount  of  the  emigration  leads  to 
the  inquiry,  whether  it  is  not  exceeding  its  just  limits?  And  sup- 
posing this  to  be  the  case,  whether  that  excess  will  continue  ? — and 
if  so,  whether  any  means  are  available  to  retard,  check,  or,  failing 
these,  to  supply  the  loss  of  population  ? 

Mr  Locke  proposes  three  reparative  agencies — "  1st,  The  gene- 
ral progress  of  the  people,  industrial,  educational,  and  social ;  2d, 
A  well-defined  law  of  tenure,  worked  out  in  the  spirit  of  its  in- 
tention by  the  mutual  good  feelings  and  good  sense  of  landlords 
and  tenants ;  and,  3d,  The  improvement  of  the  labouring  class, 
including  colliers  and  small  farmers,  whose  profits  or  wages  have 
been  hitherto  insufficient  for  decent  maintenance.  Now,  the  first- 
mentioned  is  abundantly  manifest  in  the  decrease  of  crime  and  the 
increase  of  agricultural  improvement  and  general  enterprise  through- 
out the  country.  Of  the  second  we  may  entertain  a  well-grounded 
expectation,  the  matter  being  in  competent  and  zealous  hands. 
And  the  administration  of  poor-law  taxation,  and  substitution  of 
independent  capitalists  for  distressed  or  insolvent  landed  pro- 
prietors, who  were  unhappily  incapacitated  from  fulfilling  the 
responsibilities  of  their  position,  afford  strong  warranty  for  the 
improvement  of  the  labouring  classes,  which  is,  indeed,  already  felt 
in  the  rise  of  wages  and  progress  of  industry  in  all  its  departments, 
agricultural,  manufacturing,  and  commercial." 

As  to  the  first,  we  cannot,  with  recent  events  before  us,  place 
-nuch  reliance  upon  "  the  decrease  of  crime ;"  but,  as  we  are 
anxious  to  hope  even  against  hope,  and  to  depend  much  upon  a 
Irm,  vigorous,  and  unswerving  administration  of  the  law,  we 
»hall  assume  the  decrease  of  crime,  and  admit  the  reality  of  a  very 
'jlow  "  increase  of  agricultural  improvement,''  but  demur  to  a  very 
'  <;eneral  enterprise  throughout  the  country.'' 

^Nq  fear  that  the  all  but  unanimous  opinion  of  those  who  have 

•  iitly  visited  Ireland  is,  that  enterprise  does  not  exist,  and  that 
,,/uth  and  west  of  Dublin  there  is  too  generally  perceptible  the 
^'•'*'\tes^  leglect. 
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of  agricultural  improvement,  and  general  enterprise  throughout  the 
country — in  active  operation,  they  would  do  but  little  to  check  the 
thirst  for  emigration.  With  the  general  progress  of  the  people 
would  come  the  desire  for  that  new  world  with  whose  climate,  soil, 
productions,  &c.,  education  had  made  them  acquainted. 

Assume  the  progress  of  Victoria  to  be  as  great  this  year  as  the 
last,  and  the  discovery  of  gold  still  to  continue,  wo  should  think 
that  the  very  causes  mentioned  by  Mr  Locke  would  predispose  to 
emigration  rather  than  check  it. 

We  pass  to  the  second  of  Mr  Locke*'s  agencies — "  a  well-defined 
law  of  tenure." 

This  is  a  subject  upon  which  we  place  very  great  stress.  In 
the  Number  of  this  Journal  to  which  we  have  already  alluded, 
we  expressed  our  opinions,  and  we  see  no  reason  to  alter  or 
modify  them.  The  juncture  of  the  times  then  presented  unusual 
advantages  for  an  improved  law  of  landlord  ana  tenant.  Subse- 
quent events  have  not  lessened  them  ;  and  we  look  forward  with  v 
anxiety  to  the  settlement  of  a  question  as  important  to  the  landed 
interest  in  Ireland  as  the  law  which  transfers  property  with  an 
indefeasible  title. 

The  statistics  supplied  by  Mr  Locke  give  much  information,  and 
form  groundwork  for  a  history  as  curious  as  that  of  the  previous 
plantations  in  Ireland. 

It  would  appear  that,  from  February  1850  to  July  1852,  772 
estates,  or  parts  of  estates,  have  been  sold,  in  4062  lots,  to  2355 
purchasers.  The  land  that  has  changed  hands  is  about  1 ,050,000 
acres,  or  about  one-twentieth  of  the  surface  of  the  island — the  total 
area,  exclusive  of  water,  amounting  to  20,177,446  acres. 

Tlie  amount  realised  by  these  sales  has  been  only  about  seven 
millions  sterling ;  and  Mr  Locke,  who  is  evidently  favourable  to 
the  New  Court,  endeavours  to  account  for  the  smallness  of  tha 
rate  of  purchase,  by  mentioning  that  a  considerable  portion  of  the 
land  sold,  especicilly  in  Mayo  and  Galway,  consists  of  moimtain, 
bog,  and  unreclaimed  tracts. 

It  is  unfortunate  that  he  does  not  give  us  more  precise  informa- 
tion on  this  head.  He  has  supplied  a  great  deal  of  useful  statistical 
information — he  has  had  peculiar  facilities  of  access  to  sources  of 
knowledge — and  yet  he  omits  this  very  interesting  point :  we 
believe  that  he  shrinks  from  it. 

His  pamphlet,  which  had  a  very  extensive  circulation  in  Ireland, 
was  extremely  laudatory  of  the  Encumbered  Estates  Court,  and 
was  written  at  a  time  when  the  prolongation  of  its  existence  was 
a  matter  of  considerable  doubt.  It  decried  the  Court  of  Chancery, 
and  extolled  that  of  Henrietta  Street,  and  averred  "that  there 
was  much  misconception  abroad  as  to  the  sacrifice  of  property 
under  this  act.  Fee-simple  estates,  situated  in  solvent  poor-law 
unions,  where  the  tenants  have  not  been  demoralised  by  neglect 
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or  mismanagement,  bring  generally  over  twenty  years'  pardiase 
on  the  nett  rental  in  every  part  of  Ireland.^^ 

This  pamphlet  produced  a  reply  ;*  but  being  on  the  unpopular 
side,  it  did  not  obtain  much  publicity.  It  denied,  however,  the 
accuracy  of  Mr  Locke's  statements;  and  it  was  therefore  more 
incumbent  upon  him,  than  upon  any  other  living  authority,  to  give 
information  on  this  head. 

The  fact  appears  now  that  a  twentieth  of  the  area  of  Ireland 
was  sold — from  the  first  sale,  Feb.  1850,  to  the  end  of  July  1852 — 
for  about  seven  millions  sterling.  Taking  the  calculation  in  round 
numbers,  let  us  see  if  wc  can  in  any  way  approximate  to  a  safe 
conclusion  of  the  average  rate  of  purchase  of  the  772  estates  or 
parts  of  estates  sold.     The  case  is  deserving  of  investigation. 

We  are  not  given  the  rental  of  the  estates  sold ;  but  as  these 

!)ropertics  have  been  distributed  in  most  of  the  counties  in  Ire- 
ana,  it  is  not  an  unfair  mode  of  taking  the  average  to  assume  that 
the  million  and  fifty  thousand  acres  sold  contain  the  same  pro- 
portion of  bog  and  mountain  that  exists  all  through  the  island. 

Let  us  endeavour  to  calculate,  from  such  data  as  we  possess, 
the  rate  of  purchase  of  the  1,050,000  acres  disposed  of  for 
£7,000,000. 

The  area  of  Ireland  contains  20,808,271  statute  acres,  of  which 
6,295,735  are  uncultivated. 

Supposing,  then,  that  1,050,000  acres  sold  have  a  due  proportion 
of  uncultivated  acres — viz.,  317,687  acres — there  has  oeen  sold 
732,313  of  arable  or  productive  soil.  If  this  alone  be  estimated 
as  of  value  to  the  purchaser — and  we  average  the  acreable  value  at 
£1  yearly  rent — ^le  has  paid  £9,  lis.  2d.  per  acre,  or  about  9^ 
years'  rate  of  purchase.  If  £1  per  acre  rent  should  appear  too 
high,  as  a  set-off  we  throw  into  the  bargain  the  uncultivated  acres, 
wore  than  one-half  of  the  average  of.  which  is  bog,  and  capable  of 
improvement,  and  much  of  it  is  very  profitable  for  yielding  fuel ; 
and  if  this  does  not  satisfy,  we  beff  of  the  seeker  for  dead  bargains 
to  take  into  consideration  the  value  of  the  mansion-houses,  tarm- 
houses,  walled-in  parks  of  very  fertile  soil,  timber,  mills,  &c.,  which 
are  merged  in  the  general  average  of  acreable  price. 

It  is  apparent  that  there  has  been  a  great  sacrifice  of  property; 
and  that  property  being  encumbered,  the  junior  creditors  have 
suffered  more  than  perhaps  the  proprietary,  whose  interests,  assum- 
ing the  real  value  to  be  that  at  which  the  estates  were  sold,  were 
in  truth  but  nominal  owners.  Other  branches  of  Mr  Locke's 
statistics  show  that  the  number  of  English  and  Scotch  purchasers 
is  but  114  out  of  the  total  mass  (2355)  of  buyers. 


"  Ireland  :  the  Encumbered  Estates  Ck>nrt — shoald  it  be  oonlinaed  t  Containing 
a  reply  to  **  Obseryations  on  the  People,  the  Land,  and  the  Law,  in  1851."  Dublin : 
Edward  T.  Miluksn,  185*2. 
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We  confess  our  disappointment  at  this  result ;  and  the  more  so  as 
even  this  number  is  but  apparent,  several  of  the  purchasers  being, 
in  fact,  mortgagees  who  were  obliged  to  take  the  pledge  that  had 
been  forfeited.  They  are  not  purcliasers  in  the  character  of 
settlers,  only  money-lenders  converted  into  landholders.  It  is, 
however,  satisfactory  to  learn  that  the  number  of  English  atid 
Scotch  settler  proprietors  is  on  the  increase. 

Up  to  January  31, 1852,  the  purchasers  were  ono-twenty-fifth  as  to  number,  and 
one-tenth  as  to  the  total  amount  of  purchase-money.     Ou  referring  to  the  tables,  we 
shall  find  that,  up  to  July  31,  the  proportion  as  to  number  is  one- twentieth,  and  as  to 
amouut,  about  one-sixth  of  the  total  purchase-money.    It  is  a  fact,  of  considerable 
importance  as  affecting  the  improvements  of  the  far  west,  that  English  and  Scotch 
purchasers,  and  tenant-farmers  also,  hare  usually  settled  in  groups.     Thus  63,000 
acres  of  Sir  R.  O'Donnell's  Mayo  estate  have  been  purchased  by  English  capitalists, 
led  by  Mr  Ashworth,  whose  work,  entitled  The  Saxon  in  Ireland,  has  been  of  great 
service  to  this  country, — and  now  a  large  portion  of  Erris  and  the  northern  shores  of 
Clew  Bay  is  in  the  possession  of  Englishmen.     Again,  in  Galway,  another  set  of 
English  purchasers,  Messrs  Twining,  Eastwood,  Palmer,  and  others,  are  grouped  on 
the  shores  of  Ballinakill  Bay,  and  in  the  vale  of  Kylemore.    Many  tenant-farmers 
also,  from  the  other  side  of  the  Channel,  have  settled  in  the  western  counties  within 
the  last  three  years.     Large  tracts  have  been  taken  on  the  Marquis  of  Sligo's  estate 
by  English  and  Scotch  gentlemen;  and  many  other  landlords  in  the  west  have  also 
induced  skilful  and  enterprising  agriculturists  to  settle  on  their  lands,  by  granting 
long  and  beneficial  leases  at  low  rents  ;  but  I  have  no  means  of  arriving  at  even  a 
proximate  estimate  of  their  number.    However,  it  will  be  observed  that  the  greater 
extent  of  the  English  and  Scotch  purchases  is  in  those  western  districts  where  the 
population  has  been  most  diminished,  and  where  capital  and  improvement  are  chiefly 
required — three-fourths  of  the  total  acreage  being  in  Gal  way  and  Mayo,  and  two- 
fifths  of  the  total  amount  being  invested  in  the  same  counties. 

The  fact  that  the  greater  part  of  the  land  which  has  changed 
owners  and  has  passed  into  tne  hands  of  British  purchasers  is  in 
the  west  of  Ireland,  whence  the  greatest  emigration  has  taken 
place,  and  where  it  is,  in  many  districts,  almost  cleared  of  the 
native  population,  is  an  evidence  that  it  is  not  desirable  to  check 
the  prevailing  tendency  to  emigi*ate.     New  settlers  will  naturally 
seek  those  parts  where  they  run  no  risk  of  those  agrarian  outrages 
which  occur  wlicre  the  natives  remain  to  contest  the  occupancy  of 
every  acre,  and  seal  its  price  with  blood.     And  we  firmly  believe 
that  the  great  movement  of  the  people  from  Ireland  will,  in  many 
respects,  be  attended  with  important  benefits  to  her  agricultural 
and  social  interests.     We  have  no  dread  of  too  great  an  exhaus- 
tion of  the  plethoric  (numerically  only)  population.     The  world's 
history  shows  that,  though  there  have  been  periodically  spring- 
tides of  emigration,  the  impulsive  forces  have  only  acted  long 
enough  to  subserve  God's  design  of  developing  the  industrial 
resources  of  new  countries  through  the  superfluity  of  population 
in  the  old  ones.     The  stream  of  emigration  rolls  forward ;  but 
when  it  attains  its  right  level,  the  gradual  subsidence  of  the  current 
succeeds,  and  agriculture,  manufactures,  and  commerce,  attain  a 
regular,  unimpeded,  and  increased  flow.     The  reaction  will  come, 
if  we  wait  a  little.     The  receding  tides  will  cease  to  carry  away 
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cargoes  of  families  if  they  find  remunerating  employment  and 
comforts  at  home. 

In  truth,  the  agricultural  interests  of  Ireland  have  nothing  to 
dread  from  the  diminution  of  labourers,  though  Mr  Locke  c^cu- 
latcs  (in  his  paper  read  at  Belfast)  that,  at  the  present  rate  of 
emigration,  ^^  the  country  will  be  denuded  of  its  population  in  a 
few  years/' 

If  large  tracts  of  arable  land  be  here  and  there  depopulated, 
there  are  other  localities  whose  superfluities  can  soon  supply  the 
want.  Nor  do  we  even  contemplate  the  necessity  of  importing 
labouring  families  into  that  country  from  this  country,  at  what 
must  be  a  very  expensive  cost,  even  if  our  British  people  could  be 
induced  to  go  there  instead  of  turning  their  faces  to  the  more 
favoured  colonies. 

There  is  human  stock  enough  still  in  that  island,  if  duly 
divided  and  located,  and  treated  as  in  the  most  prosperous  agri- 
cultural counties  of  Great  Britain,  as  to  food,  raiment,  and  habi- 
tations. Wherever  certain  and  steady  employment,  with  g^od 
wages  proportioned  to  the  labours  discharged,  there  would  be  no 
lack  of  workmen.  But  there  is  much  in  the  power  of  both  tenant- 
farmer  and  proprietor,  enabling  them  to  improve,  by  moral  and 
physical  means,  the  lot  of  the  labourer,  which  the  present  miglity 
European  drain  has  placed  in  a  position  eminently  favourable  to 
him.  The  British  labourers  themselves  are  departing  with  the 
stream  that  sets  to  the  fields  of  gold,  and  we  shall  soon  be  indis- 
posed to  part  with  many  more  of  them.  The  remnant  of  the 
Celtic  population  should  be  fostered  and  elevated  in  condition, 
and  then  these  will  be  rendered  efficient  tillers  of  the  soil. 

It  is  no  disadvantage  to  farmers  taking  large  farms  in  Ireland, 
to  find  that  they  may  square  fields,  level  fences  and  old  straggling 
walls,  without  injuring  or  off*ending  any  person ;  and  with  money 
in  their  pockets,  and  liberal  dealing  as  to  wages,  they  will 
assuredly  find  labourers  :  the  vacuum  will  be  speedily  filled. 
There  is  but  one  thing  to  be  dreaded,  and  that  is,  that  the 
employers  may  find  their  cash  running  low  for  all  the  demands 
•  oon  it. 

Not  long  ago  some  of  us  urged  the  expediency  of  employing 

manual  labour  as  much  as  possible  in  Ireland,  in  order  to  afford 

'ncrcased  employment ;  and  we  would  rather  have  dissuaded  Irish 

anncrs— even  if  they  had  capital  to  expend  on  such  objects — 

Tom  sinking  any  of  it  in  the  purchase  of  costly  thrashing  and 

"'^iping  macnines,  &c.,  while  men  eagerly  offered  their  muscle  and 

'  ,iew  for  a  miserable  pittance.     But  now  the  paucity  of  workmen 

^   -"ich  as  to  render  tne  introduction  of  machinery  of  every  sort 

"^ost  desirable  palliative  of  the  existing  difficulties ;  and,  as 

.otio^VxIq  mj^ij  ^gH  knows,  thf   «*csults  of  the  use  of  such 
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themselves,  as  well  as  conducive  to  the  advancement  of  agriculture 
in  all  its  brandies.  Let  capitalists  once  take  it  into  their  heads 
to  work  the  land  like  any  other  material  of  manufacture — as  it  ought 
to  be  wrought  for  profit  if  handled  at  all — and  there  will  be  induce- 
ments sufficient  to  the  Irish  peasantry  for  remaining  at  home  in 
sufficient  numbers  to  do  the  work  of  the  country,  while  they  them- 
selves would  be  in  a  prosperous  state.  It  is  still  the  want  of  capi- 
tal for  employing  labour  which  paralyses  the  country.  Even  in 
counties  the  soil  of  which  is  proverbially  rich — near  towns — in 
localities  abounding  in  gentlemen's  seats,  and  the  residences  of  the 
most  respected  classes  of  society,  men  were  anxiously  soliciting 
work  for  6d.  and  8d.  a-day,  just  previously  to  the  last  harvest. 
Though  the  fields  evidently  showed  neglect  from  want  of  labour, 
the  employing  class,  overwhelmed  with  land-rates,  &c.,  and  deriv- 
ing no  rents  or  profits  from  their  untenanted  lands,  were  unable 
to  find  the  means  of  paying  labourers  even  Ss.  a-week  each.  An 
employing  farmer  going  to  such  a  locality,  and  prepared  to  pay 
7s.  a- week  regularly  to  his  men,  would  find  that  very  few  of  them 
would  desire  to  leave  it :  the  amelioration  of  his  condition  would 
obviously  tend  to  increase  the  disinclination  which  he  naturally 
feels  to  leave  his  native  land ;  and  the  scarcity  of  the  supply  of 
labour  will  also  be  productive  of  the  same  result. 

One  of  the  most  unpleasant  objects  of  contemplation  to  a  person 
travelling  through  the  western  and  southern  counties  of  Ireland, 
is  the  view  of  the  roofless  hovels  of  evicted  tenants,  the  walls  of 
which  are  allowed  to  remain  in  their  desolation,  monuments  of  a 
nation's  misery.  We  would  fain  see  these  mournful  ruins  either 
razed  to  the  ground,  or  converted  into  labourers^  cottages,  with  a 
small  allotment  of  land  attached  to  each.  If  the  remnfint  of  the 
Celtic  peasantry  were  even  now  placed  in  the  condition  of  observ- 
ing the  forethought,  punctuality,  disciplined  labour,  and  scientific 
skill  of  the  English  and  Scotch  farmers — what  may,  in  one  word, 
be  termed  industrial  economy,  which  must  prove  an  invigorating 
graft  on  those  wayward  and  procrastinating  habits  that  have  for 
so  long  a  period  impeded  the  improvement  of  the  people  (as  Mr 
Locke  has  remarked) — the  best  effects  would  follow,  as  to  the 
creation  and  establishment  of  an  effective  class  of  farm-labourers 
in  Ireland. 

And  it  is  with  extreme  pleasure  that  we  received  the  testimony 
of  the  Earl  of  Mayo,  (recorded  at  the  meeting  of  the  British  Asso- 
ciation at  Belfast,  in  September  last,  at  which  Mr  Locke's  paper, 
to  which  we  have  been  referring,  was  read,)  that  the  work  of  rege- 
neration has  commenced  in  a  remarkable  manner ;  that  English- 
men were  going,  not  to  the  cultivated,  but  to  the  uncultivated 
])arts,  under  the  impression  that  they  would  there  double  their 
income  in  a  very  short  time;  and  that  with  respect  to  other 
4)arts  of  Counemara — say  from  Westport  to  Clitden — he  (Lord 
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Mayo)  was  surprised  to  find  the  number  of  houses  occupied  by 
persons  who  were  ahnost  all  Englishmen.  If  the  new  and  solvent 
proprietors  of  estates,  and  employers  of  the  peasantry  remaining, 
would  sympathise  with  them  and  better  their  lot  effectually,  such 
strong  counteracting  influences  would  arrest  the  progress  of  emi- 
gration beyond  a  desirable  point.  They  are  not,  however,  yet  in 
operation,  and  therefore  it  is  not  wonderful  that  the  labourer,  who 
even  now  in  parts  of  Ireland  can  be  hired  for  6d.  a-day,  will  fly 
to  that  Eldorado  to  wliich  his  countrymen  have  preceded  him. 

Whether  the  writer  upon  whom  we  have  been  chiefly  comment- 
ing be  over-sanguine  or  not  in  his  trust  in  the  efficacy  of  the  agen- 
cies that  he  has  enumerated,  it  is  not  for  us  to  pronounce  that  the 
time  has  gone  by  for  artificial  encouragements  to  emigration.  It 
may  yet  be  that,  in  addition  to  the  counteracting  influences  sug- 
gested, specific  tidings  may  come  home  that  the  promised  land  is 
not  the  paradise  it  has  been  depicted,  and  that  the  vast  multitudes 
that  have  left  our  shores  are  more  than  sufficient  for  the  exigencies 
and  requirements  of  our  colonies,  and  that  a  greater  supply  would 
be  productive  of  an  inundation. 

We  live  in  remarkable  times,  "  each  week  of  which  is  stagger- 
ing under  the  load  of  events  that  it  had  formerly  taken  centuries 
to  bend."  We  doubt  not  that  the  history  of  the  present  time  will, 
in  this  particular,  be  similar  to  that  of  the  past.  It  is  a  period  of 
great  anxiety,  and  one  that  requires  activity,  intelligence,  and 
earnest  watching.  The  pulse  of  the  patient  should  be  unceasingly 
felt  by  the  state  physician — the  slightest  favourable  change  noted, 
and  made  available  for  the  regeneration  of  an  afflicted  country. 
She  has  passed  through  the  midst  of  the  valley  of  the  shadow  of 
death :  may  we,  dare  we,  hope  that  her  experience  will  not  be 
entirely  thrown  away  ?  The  work  of  reformation  having  begun 
with  the  few,  has  now  to  pass  through  the  whole  agricultural 
fabric ;  and  an  improved  system  of  tenure  will  benefit  all  the 
occupiers  of  land,  whether  small  farmers  or  large  farmers,  and  all 
farm-labourers.  We  shall  venture  on  one  more  quotation  from 
the  pamphlet  with  which  this  article  is  headed. 

National  prosperity  is  not  so  much  the  consequence  of  natural  resources  as  the 
necessary  result  of  industrial  and  moral  training.    Productiyeness,  which  is  the  crea- 
tion of  human  labour,  renders  the  colder  and  more  sterile  regions  capable  of  sastaia- 
■ng  dense  and  constantly  increasing  numbers  ;  while  the  profuse  natural  luxuriance 
«/f  more  favoured  climes,  where  food  is  a  weed,  but  man  ignorant  and  slothful,  fails 
0  keep  a  scanty  and  scattered  population  within  the  limits  of  subsistence.    To  bring 
^i**  comparison  nearer  to  our  own  times  and  circumstances — The  necessity  that  ener- 
j.^od  the  genius  of  the  Dutch  to  war  with  the  elements,  and  win  a  realm  from  the 
)Ca,  paralysed  the  apathetic  Irish  in  a  country  where  earth,  sea,  and  sky  are  all  pro- 
pitious to  the  husbandman.     Again — Seventy  years  ago  the  counties  of  Haddington 
lud  East  Lothian,  now  the  best-farmed  and  highest-rented  lands  in  the  empire,  were 
.vcrruii  with  pauperism  ;  but  the  introduction  of  moral  and  industrial  education  fos- 
'^red  the  germ  of  improvement,  and  gradually  elevated  the  character  of  the  Scot- 
wi.   ^no.on*    r,     A^.    '^e  are  fain  to  hope  that  the  chastening  lessons  of  ProTidence, 

•^  '    '  ""  *^'^  coiir/./>i    n.       latw'nnl  Is    !»•>-   >  Ulrftw.'so  inculCEted  the 
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knowledge  of  their  true  remedies  ;  and  that  the  rapid  progress  of  a  well-organised 
system  of  united  instruction,  suited  to  the  social  requirements  of  the  people,  has  laid 
the  foundation  of  results  analogous  to  those  which  have  occurred  in  Scotland,  in 
spite  of  the  opposition  of  those  who  would  make  religion  itself  the  occasion  of  dis- 
union  instead  of  the  bond  of  concord,  and  would  leave  the  people  in  the  darkness  of 
ignorance  that  they  might  keep  them  in  thraldom. 

D. 
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Nitrate  of  Soda  for  Wheat.*  By  Mr  Towers. — 1.  The  sub- 
ject of  the  TuUian  system  of  agriculture,  as  modified  by  the  Rev. 
Mr  Smith,  has  been  noticed  by  Professor  Way  in  his  valuable 
article  upon  "  The  power  of  Soils  to  absorb  Manure,"  which  has  just 
appeared  in  the  Journal  of  the  Royal  Agricultural  Society^  No. 
xxix.,  pp.  123-143.  Several  paragraphs,  bearing  upon  the  sub- 
ject, and  connected  with  the  aforesaid  power  of  absorption,  demand 
particular  attention ;  and  upon  some  of  these  I  venture  to  tres- 
pass, as  being  demonstrative  of  recently  established  facts.  The 
first  presents  itself  in  the  form  of  a  question,  thus — "  Is  it  likely, 
on  theoretical  considerations,  that  the  air  and  the  soil  together  can 
by  any  means  be  made  to  yield,  without  the  application  of  manure^ 
and  year  after  year  continuously,  a  crop  of  wheat  of  from  30  to 
35  bushels  per  acre,  (imperial)  ? "  2.  "  I  confess,"  Mr  Way 
says,  '*  that  I  do  not  see  why  they  should  not  do  so.  We  have 
seen  the  power  which  soils  possess  of  abstracting  ammonia  from 
the  air.  This  power  is  not  confined  to  periods  of  rain  ;  it  is  not 
even  limited  to  the  periodical  recurrence  of  dew.  So  often  as  air 
cliarged  with  carbonate  of  ammonia  comes  into  contact  with  the 
surface  of  a  soil,  so  often  will  that  soil  be  enriched  by  ammonia  to 
tlie  extent  to  which  the  air  contains  it." — p.  140.  Again — 3. "  With 
ammonia  comes  carbonic  acid ;  and  as  tnis  gas  constitutes  1  part 
in  1000  of  air,  it  will  be  supplied  in  Quantity  nearly  10,000  fold 
more  tlian  the  ammonia.  I  do  not  tnerefore  see  why,  between 
tlic  absorption  of  carbonic  acid  by  the  leaves,  and  its  supply  to 
the  roots  in  a  porous  soil,  sufficient  carbon  should  not  be  derived 
from  the  atmosphere  for  all  the  wants  of  a  growing  crop  of  wheat, 
liut  here,  again,  we  can  only  conjecture.  It  is  impossible  to  say 
positively,  on  theoretical  grounds,  that  such  %ooulahii  the  case; 
but,  on  the  other  hand,  it  is  equally  impossible  to  deny  that  it 
onifjht  be."  4.  "  With  regard  to  tlie  mineral  matters  required  by 
a  crop  of  wheat,  the  inquiry  is  far  more  simple.  We  know  very 
accurately  how  much  tlie  difierent  parts  remove  from  the  soil  of 


•  The  word  printed  **  leaden,*"  line  21,  p.  419,  of  this  Journal  for  July  1S62, 
should  be  read  "  leaves,"' 
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potashy  magnesia,  phosphoric  acid^  &c. ;  and  we  know  that,  if  they 
are  not  adaed  in  manure,  they  must  be  derived  from  the  internal 
resources  of  the  soil  itself — for  the  air  will  do  nothing  here."  In 
the  annexed  table  Mr  Way  gives  "  the  quantity  in  pounds  of  the 
different  mineral  substances  required  by  a  crop  of  wheat  yielding 
35  bushels  of  grain,  and  2  tons  of  straw  and  chaff;  a  Becond 
column  of  tl)c  table  shows  the  amount  removed  by  twenty,  such 
crops ;  and  in  a  third  will  be  found  the  percentage  of  each  which 
a  soil  must  contain  to  furnish  this  last  quantity  : " — 


One  crop. 

Twenty 
cropa. 

Pcreentsge  of  the 
soil  removed  by 
twenty  crops.* 

Silica, 

Phosphoric  acid. 
Sulphuric  acid. 
Lime,       .        . 
Magnesia, 
Potash,     . 
Soda, 

lb. 

170 

30 

8 
16 
10 
40 

3 

lb. 
3400 
600 
160 
320 
200 
800 
60 

0.152 
0.027 
0.007 
0.014 
0.009 
0.036 
0.003 

277 

5540 

0.248 

The  question  concerning  the  value,  absorption,  and  fixation  of 
carbonate  of  ammonia  appears  to  be  satisfactorily  answered — ^and 
every  experiment  tends  to  prove  the  fact ;  but,  as  concerns  other 
salts  with  alkaline  bases,  evidence  is  less  conclusive.  Potaasa, 
however,  is  thought  to  be  in  every  way  preferable  to  soda,  though 
so  much  has  for  many  years  been  written  in  favour  of  the  free 
application  of  common  salt,  and  the  nitrate  of  soda.  Mr  Way 
observes,  that  "it  is  common  and  usual  to  find  from  one-tenth  to 
two-tenths  percent  of  potash  in  ordinaiy  soils — a  quantity  greater 
than  is  here,  in  the  above  table,  shown  to  be  required  for  a  crop 
of  wheat.  The  fact  is,  that  there  is  an  almost  unlimited  supply  of 
the  mineral  requisites  of  plants  in  soils,  but  that  the  great  agri- 
cultural problem  is  to  get  tlicm." 

Mr  Way's  discoveries  of  the  powerful  agency  of  the  doable 
dlicate  of  alumina  and  lime  tends  much  to  interpret  the  phenomena 
)f  absorption ;  but  the  cultivator  must  not  forget  that  the  absorp- 
-ive  power  is  not  by  any  means  restricted  to  ammonia;  for  we 
lave  seen,  and  also  made  the  fact  public,  that  soil  arrests  the 
:olo^'  'ng  matter  of  liquid  manures^  and  of  guano  in  solution — en- 
Irei;  ''^^'lorising  the  fetid  solutions  of  all  putrefying  vegetable 
"kKc«  mf  gardeners  were  aware  of  these  facta,  and 
. .  y  , ..  iring  a  quan ti  ty  of  foul-manure  water  through 
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tlie  soil  contained  in  a  common  garden  pot,  the  liquid  that  passed 
through  the  hole  at  bottom  was  either  wholly  purified,  and  de- 
prived of  taint  and  colour,  or  to  an  extent  equal  to  the  capacity  of 
the  soil.  Chemists,  within  the  last  two  or  three  years,  have  con- 
firmed the  truth  of  the  practical  man's  experience,  and  now  have 
proceeded  a  considerable  way  towards  the  scientific  elucidation  of 
causes.  Witness  the  excellent  article  of  Professor  Way,  above 
referred  to. 

Whatever  may  be  thought  of  the  principle  of  successive  crops 
on  TuU's  system,  as  improved  by  Mr  Smith,  we  must  be  permitted 
to  contend  for  the  occasional  addition  of  putrescent  substances — 
such  as  farm-yard  and  fold  manure — not  on  the  old  ground  of 
simple  enrichment^  but  inasmuch  as  their  decomposition  produces  a 
continuous  current  of  electricity,  which  attracts,  decomposes,  and 
effects  new  combinations,  corresponding  with  the  requirements  of 
each  individual  plant.  Thus  we  may,  I  think,  safely  consider  the 
electricity  evolved  by  the  play  of  invisible  but  definite  chemical 
affinities  as  the  fountain  of  vital  action  ;  and  hence  the  paramount 
necessity  of  a  certain  quantity  of  humus^  or  its  elements,  in  all 
land  which  is  expected  to  bring  a  remunerating  grain  crop  to  per- 
fection. The  question  of  the  possibility  of  the  improved  TuUian 
system  depends  for  a  satisfactory  answer  upon  the  correctness,  or 
otherwise,  of  the  electric  theory  thus  suggested ;  and  I  now  bring 
the  subject  to  a  close,  by  observing,  vf\\\\  Professor  Way,  that 
although  "  a  considerable  number  of  successive  wheat  crops  might, 
by  virtue  of  the  manure-collecting  and  manure-preparing  process 
of  abundant  cultivation,  be  raised  from  land  without  the  direct 
application  of  manure,  I  am  decidedly  opposed  to  the  principle  of 
continuing  this  system  on  the  same  land  for  an  unlimited  number 
of  years.  What  is  to  prevent  land,  that  has  been  cropped  suc- 
cessively with  wheat  on  this  plan  for  ten  or  fifteen  years,  supposing 
it  has  been  found  to  answer  for  that  period,  from  being  changed 
for  other  land  which  has  not  been  exposed  to  that  drain  ?  " 

It  would  be  impossible  to  do  justice  to  Mr  Way's  paper  with- 
out copying  nearly  the  whole  of  it.  The  reader  curious  on  such 
subjects  would  profit  by  a  careful  perusal.  It  deals  with  facts 
and  phenomena  purely  chemical ;  but  the  practical  cultivator  of 
land,  as  a  matter  of  profitable  return,  while  appealing  to  chemistiy 
as  an  intei*preter,  must  exercise  a  discriminating  eye  towards  the 
appreciation  of  results.  Mr  Smith  has,  I  believe,  resolved  to  in- 
terpose (jrecn  crops  as  an  alternating  routine :  if  so,  we  may  anti- 
cipate the  introduction  of  humus  elements,  in  one  form  or  other, 
as  a  preparation  for  turnips,  kale,  or  any  other  member  of  the 
Brasska  family.  I  trust  Mr  Smith  will  firmly  persist  in  the  de- 
velopment of  his  objects,  and  favour  the  agricultural  reader  with 
a  statement  of  results. 

2.  I  now  approach  the  subject  alluded  to  at  p.  410,  No.  37,  of 
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this  Journal,  in  my  paper  upon  "Agricultural  Chemistry,"  namely. 
Nitrate  of  Soda  for  nHieat.  It  will  be  within  the  recollection  of 
most  readers  in  that  branch  of  cultural  science,  that  this  salt,  some 
ten  or  twelve  years  ago,  was  not  only  fashionable  as  a  manure,  but 
much  favoured  as  a  surface  dress  for  grass  lands,  Mr  Pusey  wrote 
upon  it  an  article,  in  vol.  xii.,  part  i.,  of  the  Royal  Agricultural 
Journal  for  1S51 ;  and  from  that  paper  I  extract  the  passages  which 
follow,  before  I  venture  to  offer  any  suggestion  on  the  rationale  of 
the  specific  agency  exerted  by  a  chemical  salt  composed  of  soda^  as 
a  hase^  neutralised  by  the  nitric  acid — itself  a  compound  o(  nitrogen 
and  oxygen^  united  in  the  proportions  of  one  part  or  volume  of 
the  former  with  five  of  the  latjter. 

Mr  Pusey  was  induced  to  experimentise  with  tliis  nitric  salt, 
(fonnerly  called  cubic  nitre,  in  contradistinction  from  common  «afo- 
petre  nilre,  the  base  of  which  is  potash,)  "  by  having  read  that 
some  very  good  farmers  in  Norfolk  make  a  practice  of  top-dressing 
their  wheat  in  spring  with  nitrate  of  soda.  I  determined,''  be 
says,  "  once  more  to  try  this  salt,  the  use  of  which  was  discon- 
tinued, in  consequence  of  its  tendency  to  lay  the  corn^  and  to  jpr<h 
dace  mildew" 

Observing  that  both  these  faults  appeared  to  bo  corrected  by  the 
addition  of  common  salt,  he  made  the  following  experiments : — 

1st.  On  a  10-acre  piece  of  white  wheat,  a  portion  thereof  being 
passed  over.  Nitrate  of  soda  was  sown  at  the  rate  of  1  cwt.  per 
acre,  mixed  with  the  like  weight  of  common  salt :  the  whole  quan- 
tity was  not  given  at  once,  but  divided  into  two  doses,  applied  at  a 
fortnight's  interval,  and  in  showery  weather.  A  portion  was  top- 
dressed  with  guano  only.     The  results  are  thus  tabulated : — 


Dusliels  Increase 

per  acre.  iu  bushela. 

Undressed,       ...        21 

Guano,  2  cwt.,          .         .         24  3 

Nitrate  and  ealt,  each  1  cwt.,  25^  4( 


Coft 

•  •  • 

208. 

178. 


Vain*  of 


15s. 
228. 


2d.  Trial  on  an  8-acrc  piece  of  red  wheat  following  barley.  The 
improvement  was  immediate,  though  the  wheat  had  begun  to  appear 
)lue  and  spindling,  notwithstanding  a  good  coat  of  dung  given  in 
he  autumn  to  make  up  for  cross-cropping.  Two  acres  were 
hrashed,  o^  >  on  each  side,  the  half  in  the  middle,  on  which  no 
litrat'^  ^•*»«'   -y^^^       "^^^^e  soil  ->  r>oor  b  iwlrig  sand.     The  results 


^T-^ 


V«*.j.. 

.iic-rctit'^ 

TO 

n  i."-»"l 

MlUivok. 

9- 

'^'t^t,^%*'>■^ 

»•?; 

Value  of 
increase. 

•  •  • 


Dnofitptr 
acre. 

•  •  • 

258. 


-UOli 


VtX.  X/£,0. 
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of  soils,  that  ''  almost  all  those  chemists  who  have  been  much  en- 
gaged in  the  examination  of  the  ashes  of  plants  have  come  to  the 
conclusion  that  soda  is  not  necessary  to  vegetation — that  is  to  saj, 
not  as  a  constituent  of  plants." 

Mr  Pusey,  on  the  authority  of  Lawes'  experiments,  concludes 
that  ^'  nitrogen^  whether  as  ammonia  in  guano,  or  as  a  nitrate^  is 
proved  to  be  the  food  generally  wanted  for  wheat." 

We  were  taught  by  experience  that  nitrate  of  soda  produced  so 
manifest  an  effect  upon  grass,  increasing  its  luxuriance,  and  deepen- 
ing the  intensity  of  its  verdure,  that  when  a  little  of  the  salt,  finely 
triturated,  was  trickled  on  the  mown  lawn,  the  grass  in  growing 
would  clearly  indicate  by  its  deeper  colour  any  letters  or  figure 
marked  out  by  the  nitrate.  But  in  Mr  Pusey 's  experiments,  the 
salts  employed  became,  when  dissolved  by  rain,  a  nitro-muriate^  or, 
more  correctly  speaking,  a  nitro-chlortde  of  soda  1  On  this  point 
Mr  Pusey  says,  "  As  to  the  practical  application  of  nitrate  tvith  scdt^ 
I  speak  with  diffidence,  but  I  should  look  to  it  more  for  curing 
defects  in  a  crop  arising  from  season,  or  from  poverty  of  soil,  than 
for  raising  a  good  crop  to  a  very  high  figure  upon  good  land. 
Indeed,  in  looking  over  the  experiments  made  ten  years  ago,  I 
find  that  nitrate  sometimes  does  not  act  at  all  upon  good  land." 

Another  paper  on  nitrate  of  soda  as  a  top-dressing  for  wheat,  is 
found  in  the  last  part,  just  published,  of  the  Royal  Agricultural 
Journal^  vol.  xiii.  It  is  addressed  to  Mr  Pusey,  by  Mr  Keary  of 
Holkhani.  One  paragraph  (p.  201)  reads  thus:  "  I  am  decidedly 
of  opinion  that  nitrate  of  soda  is  a  most  useful  and  profitable  top- 
dressing  for  wlieat,  upon  all  light  gravelly  and  sandy  soils,  if  pro- 
perly and  judiciously  applied.  The  addition  of  doitJble  the  weight 
of  common  salt  I  hold  to  be  most  important :  it  corrects  exuberant 
growth  of  straw,  which  nitrate  of  soda  alone  produces,  stiffens  it, 
and  prevents  the  crop  being  laid ;  and,  what  is  even  more  impor- 
tant, materially  improves  the  quality  and  weight  of  grain."  In 
proof  of  the  latter  effect,  an  acre  of  the  soil  at  Holkham,  without 
any  manure  as  top-dressing,  yielded,  in  1851,  37  bushels,  but  with 
10  stone  of  nitrate  of  soda,  and  20  stone  of  common  salt,  each 
14  lb.  to  the  stone,  the  table  gives — cost  of  dressing,  £1,  Ss.  3d.; 
com,  47  bushels ;  increase,  10  bushels ;  straw,  1  ton  18  cwt.  4  stone ; 
increase,  11  cwt.  2  stone.  But  as  to  the  former  point — the  im- 
provement of  the  straw — the  question  presents  itself:  Could  it 
arise  from  any  other  cause  than  the  greater  and  more  regular 
deposit  of  \\\2X  flinty  coating^  which  glazes  the  straw  ?  Here,  as  I 
have  no  desire  to  hazard  any  theoretic  notions  of  my  own,  I  would 
advise  the  chemical  reader  to  peruse  with  the  greatest  attention 
Mr  Way's  suggestions  on  the  "  Influence  of  Common  Salt,"  at 
page  137,  No.  29,  of  the  Journal  mentioned  above.  But  how,  we 
may  ask,  does  nitrate  of  soda  act  ?  Is  it  the  nitric  acid^  or  its  hose 
sodaj  or  the  two  combined,  which  can  induce  the  prolificity  of 
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the  wheat  crop  ?  To  obtain  an  answer  satisfactory  to  myself,  I 
proceeded  thus,  commencingtheexperiments  September  30th  last: — 

1st.  Collected  earth  from  the  middle  spit  of  a  garden  of  a  friable 
sandy  nature,  poor  in  aluminous  matter.  Suffered  it  to  become  so 
air-dry  as  to  fall  regularly  into  a  drainer  bottle,  the  neck  down- 
wards, and  tied  over  with  a  piece  of  muslin.  By  patting  and  gen- 
tle pressure,  the  soil  (say  9  inches  in  depth)  was  equably  distri- 
buted, and  made  nearly  level. 

2d.  Weighed  2  scruples  (40  grains)  of  crystallised  carbonate  of 
soda,  dissolved  it  in  rain-water,  then  dropped  in  the  liquor,  (con- 
centrated nitric  acid,)  sufficient  to  neutralise  the  soda,  (as  proved 
by  litmus  paper  and  turmeric  paper,)  and  made  up  the  quantity 

4  fluid  ounces ;  which  quantity  was  carefully  poured  over  the  sur- 
face of  the  earth,  and  left  to  digest  with  it,  none  passing  through, 
during  3  hours.  Rain-water  was  added  till  drops  fell  into  the 
receiving-glass ;  and  the  earth,  being  thus  saturated,  was  left  all 
night.  In  the  morning,  about  1  ounce  was  found  in  the  receiver, 
and  this  was  returned  over  the  soil.  The  filtrate  then  became 
clear  and  colourless.  To  the  taste  it  appeared  neutral  as  to  acid 
or  alkali,  and  flavourless^  otherwise  than  by  a  sensation  on  the 
tongue  of  a  heavy  flatness,  like  that  of  chalky  hard  water  become 
stale  by  exposure.  Test  papers  gave  no  sign  of  either  acid  or 
alkali.  About  an  ounce  more  rain-water  was  twice  used,  and  the 
whole  of  the  filtrate  returned,  excepting  40  minims  retained  in  a 
measure-glass,  which,  tested  by  3  drops  of  oxalate  of  ammonia, 
yielded  a  precipitate  of  oxalate  of  lime,  so  copious  as  to  mark 

5  minims  of  the  glass,  at  which  level  it  remained  more  than  a  day. 
On  the  2d  October,  fully  2  fluid  ounces  were  removed ;  an  ounce 
more  water  produced  an  equal  drainage,  still  abounding  with  a  salt 
of  lime ;  but  two  more  ounces  of  water  seemed  to  bring  away 
most  of  the  soluble  matter.     These  filtrations  consumed  3  days. 

3d.  Tests. — One  ounce  and  a  half  by  measure — that  is,  half  the 

quantity  of  the  strong  filtrate — being  evaporated  slowly  in  a  glazed 

capsule,  left  a  quantity  of  acrid  whitish  matter,  which,  on  applying 

3  drops  of  concentrated  sulphuric  acid,  emitted  copious  pungent 

^umes  of  nitric  actd^  and  left  a  pasty  mass  of  gypsum^  (sulphate  of 

ime) — proofs  both  that  the  nitrate  of  soda  had  been  decomposed 

by  the  earth  parting  with  its  soda   to   the  earth,  which  there 

'^smained  fixed,  and  receiving  in  exchange  a  quantity  of  lime 

'Univalent  to  the  nitric  acid  thus  set  at  liberty,  and  discharged  as 

atrate  of  lime.     These  facts  are  not  alluded  to  as  discoveries, 

•  -ice  they  have  been  established  and  proved  over  and  over,  and 

>ublishea  in  the  Journal  before  named  by  Thomson  and  Way,  but 

iiiefly  with  the  express  object  to  induce  a  serious  inquiry  concem- 

ng  the  role  performed  by  the  nitric  acid^  inasmuch  as  it  appears 

^-^  fashion  of  the  day  to  ascribe  its  fertilising  power  to  the  nitrogen 
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of  ammonia^  now  supposed  to  be  a  pabalnm  of  vegetable  nutrition* 
But  in  our  experiments  the  nitrogen  is  lost,  since  it*ihas  been  dis- 
charged with  the  nitric  acid  combined  to  saturation  with  lime  as  a 
nitrate.  Again,  what  has  become  of  the  aoda^  and  what  the  part 
which  it  has  been  called  to  enact  in  the  wonderful  transmutations 
that  have  thus  been  effected  in  secret  ?  Is  the  ammatna  (if  such, 
indeed,  be  a  necessary  result)  dependent  for  its  existence  on  the 
soda^  attracted  by  some  invisible  element  in  the  soil  ?  Here,  then, 
and  in  honour  to  him  to  whom  the  honour  is  due,  I  must  refer  to 
Mr  Way,  who  in  his  last  article  has  treated  copiously  and  lumin- 
ously of  those  peculiar  combinations  called  by  him  double  silicates^ 
of  which  his  list  enumerates  and  describes — first,  the  double  silicate 
of  alumina  and  soda;  second,  of  alumina  and  lime;  third,  of 
alumina  ^nd,  potash  ;  and,  fourth,  of  alumina  and  ammonia.  Re- 
ferring in  justice  to  Mr  Way,  No.  29,  pp.  129  to  139  inclusive,  and 
repudiating,  so  far  as  my  several  expenments  have  proceeded,  the 
idea  that  ammonia  is  a  direct  or  primary  development  when 
nitrate  of  soda  is  used  as  a  dress  for  wheat,  I  close  my  remarks 
at  present  by  stating,  that  when  the  filtrate  was  tested  for  hard-' 
ness  by  the  alcoholic  solution  of  Castile  soap,  a  minute  droplet,  not 
larger  than  a  grain  of  cabbage-seed,  being  placed  gently  on  its 
surface,  a  fibrous  coagulum  was  instantly  formed,  very  curious  in 
figure,  and  decisive  of  the  fact  that  lime  must  be  present  in  all 
soils  which  yield  salts  of  lime  whenever  alkaline  matter  is  absorbed, 
and  fixed  during  the  process  of  filtration ;  and  in  the  present 
instance,  I  look  upon  it  as  certain  that  the  agent,  undiscoverable 
as  it  is  by  ordinary  tests,  must  have  been  the  double  silicate  of 
lime  and  alumina  of  Professor  Way. 

2.  Agricidtural^  or^  as  it  is  termed^  superphosphate  of  lime. — I  had 
announced  my  intention  to  offer  suggestions  upon  this  chemical 
manure ;  but  having  already  extended  my  remarks,  I  prefer  to 
recommend  the  careful  perusal  of  the  article  at  page  204,  JSoyal 
Agricultural  Journal^  vol.  xii.,  in  which  Mr  Way  has  done  justice 
to  his  subject  as  a  scientific  chemist,  and  has  exposed  the  shame- 
less frauds  that  are  imposed  upon  purchasers  by  unprincipled 
dealers.  There  is  one  point  of  some  moment  on  which  1  venture 
to  differ  from  the  writer ;  it  will  be  found  at  page  229  of  the  afore- 
said article,  "On  the  Practical  Suggestions  for  the  Making  of 
Hu-perphosphaie  of  Lime'*  Two  kinds  of  sulphuric  acid  are 
alhided  to — one,  the  concentrated^  commonly  known  as  oil  of  vitriol, 
vahied  at  £10  per  ton ;  the  other,  called  the  "  brown  acid,"  at  £5. 
''  A  saving,"  it  is  said,  "  of  rather  more  than  £\  on  every  ton  of 
superphosphate  would  be  effected,  using  the  brown  acid'* — "  it  is 
much  more  economical  to  employ  the  weaker  or  broum  acid." 
As  a  chemist,  formerly  in  the  habit  of  preparing  tons  of  bones  by 
distillation,  and  the  di-phosphoric  acid  from  them,  I  should  object 
to  the  brown  acid  ;  but  I  cannot  give  so  strong  an  opinion  on  the 
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other  question.  However,  upon  consulting  a  druggist  who  sells 
great  quantities  to  farmers  who  prepare  their  own  superphosphate, 
and  to  an  extent  of  5000  lb.  to  one  party,  I  was  assured  that 
experience  had  established  a  decided  preference  in  favour  of  the 
concentrated  sulphuric  acid — that  is,  the  best  commercial  oil  of  vi- 
triol.    Experience  must  decide. 

Origin  of  the  Domesticated  Animals, — It  is  a  very  common  re- 
mark, that,  while  we  are  very  much  astonished  at  the  merest  trifle 
that  is  new  to  us,  we  behold  with  indiflference  the  most  wonderful 
things  with  which  we  are  very  familiar.  There  is  not,  perhaps,  a 
better  illustration  of  this  than  the  domesticated  animals.  We  every 
day  witness  them  around  us,  and  yet  scarcely  ever  wonder  at  them. 
And  yet  it  is  very  wonderful  that  the  domesticated  animals  should 
live  subservient  to  man,  and  apparently  entirely  for  him.  The  cow 
not  only  gives  milk  for  a  few  weeks  after  parturition  to  nourish 
her  calf,  but  continuously,  or  nearly  so ;  the  sheep  forms  wool,  not 
for  its  use,  but  its  master's ;  the  horse,  with  scarcely  any  instruc- 
tion, performs  the  various  offices  of  the  draught ;  and  the  dog  not 
only  attaches  himself  more  to  man  than  to  his  own  species,  but 
even  understands  and  obeys  the  language  of  its  owner. 

There  is  a  wide  difference  between  "  taming  "  and  "  domestica- 
tion.'' Any  animal  may  be  tamed,  and  many  frequently  are ;  as, 
for  example,  otters,  squirrels,  and  even  lions.  But  the  offsprlne  of 
such  tamed  animals  are  born  with  the  instincts  and  propensities 
of  wildness,  and  if  they  are  to  dwell  with  man,  require  as  much 
taming  as  their  sire  did.  But  the  young  of  domesticated  animab 
are  born  tame,  and  willing  to  submit  to  man,  and  to  have  tasks 
and  labours  imposed  upon  them. 

It  is  almost  unnecessary  to  say,  that,  although  the  number  of 
wild  animals  that  may  be  tamed  is  very  large,  that  of  the  domes- 
ticated is  very  small,  and  only  includes  the  dog,  the  ox,  the  horse, 
the  ass,  the  sheep,  the  goat,  the  pig,  and  the  various  kinds  of 
poultry — in  this  country ;  with  the  camel,  the  elephant,  &c.,  of  other 
countries.  Two  theories  prevail  regarding  the  origin  of  these 
domesticated  breeds.  One  supposes  that  they  have  all  arisen  from 
parents  originally  wild,  that  have  been  tamed  by  man,  and  kept 
tame  for  so  many  generations,  that  they  have  acquired  the  habit 
of  tameness  and  the  other  habits  of  domestication.  The  other  as- 
serts that  these  races  were  created  domesticated,  for  the  use  of 
man,  and  were  from  the  beginning  such  as  they  are  now. 

Those  who  support  the  latter  opinion  maintain  that  no  types  of  the 
domesticated  animals  are  to  be  seen  in  a  wild  state.  There  are, 
indeed,  in  America  plenty  of  wild  horses,  wild  cattle,  and  wild 
pigs ;  but  these,  we  know,  are  merely  the  descendants  of  domes- 
ticated animals  of  the  species  introduced  into  the  country  not  three 
centuries  ago.     Farther,  if  taken  under  human  protection,  indivi- 
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duals  of  these  so-called  wild  breeds  can,  without  any  trouble,  be- 
come again  subjected  to  the  influence  of  man,  and  their  progeny 
retain  their  domesticated  habits  and  propensities.  Those  who 
advocate  this  view  farther  allege,  that  to  suppose  that  man  by  art 
subdued  the  different  domesticated  animals,  presupposes  that  man 
himself  was  once  savage  ;  and  they  say,  that  if  man  had  not  been 
originally  created  civilised,  he  would  have  remained  a  savage  to 
this  day. 

For  our  part,  we  have  never  held  this  view,  nor  have  admitted 
the  strength  of  the  above  arguments.  We  believe  that  all  our 
domesticated  races  have  been  artificially  procured  from  wild  ones. 
And  as  which  of  the  two  opinions  is  right  is  not  a  mere  abstract 
question — inasmuch  as,  if  one  view  be  true,  we  can  never  hope  to 
have  a  greater  number  of  domesticated  breeds  than  we  have  at 
present ;  whereas,  if  the  other  be  the  right  one,  we  can  multiply 
them  almost  at  pleasure — the  following  arguments  in  support  of 
our  sentiments  on  this  matter  may  not  be  out  of  place. 

In  the  first  place,  then,  we  hold  that  there  is  unquestionable 
evidence  that  man  once  was  a  savage.  At  the  present  day,  we 
see  whole  nations  of  savages,  quite  capable,  nevertheless,  of  civili- 
sation, and  many  of  whom  are  becoming  civilised.  Farther,  we 
know  that  all  the  present  civilised  nations  of  Europe  are  the  de- 
scendants of  savages.  Nay,  what  is  more,  the  original  inhabitants 
of  tlicse  islands,  and  of  the  rest  of  Europe,  and,  to  a  certain  extent, 
our  ancestors,  are  now  ascertained  to  have  been  more  savage  than 
almost  any  tribes  of  so-called  savages  now  existing.  It  is  proved 
beyond  a  doubt,  that  the  Allophybyan  inhabitants  of  the  world 
were  unacquainted  with  metals,  dwelt  in  subterranean  excavations, 
and  were  in  every  respect  most  wretched  creatures.  And  it  is 
almost  certain,  from  the  researches  that  have  been  made,  that  the 
ancestors  of  the  Grecians  and  Romans  were  in  a  like  condition. 
We  take  it,  then,  to  be  now  undeniable,  that  civilised  man  has  only 
become  so  by  degrees,  and  that,  as  far  as  arts  and  a  knowledge  of 
science  went,  original  man  was  a  savage. 

Secondly,  we  know  from  geological  observations,  that  very  long, 
probably  many  thousands  of  years  before  man  was  created,  some 
of  the  species  of  domesticated  animals  had  an  existence.  Oxen, 
for  instance,  were  common  in  the  periods  in  which  many  of  the 
tertiary  formations  were  deposited ;  so  also  was  the  horse ; — and  it 
is  a  familiar  fact,  that  the  elephant,  perhaps  the  most  thoroughly 
domesticated  of  all  animals  save  the  aog,  had  a  pre- Adamite  exist- 
ence. The  existence  of  these  domesticated  breeds,  long  before 
man  was  called  upon  the  scene,  appears  to  us  a  strong  argu- 
ment against  the  opinion  that  they  were  domesticated  from  the 
beginning. 

Thirdly,  we  are  entitled  to  infer,  that  the  different  breeds  of 
subjected  animals  have  been  domesticated  by  degrees;  and  that,  in 
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particular,  the  dog  was  subdued  long  before  the  horse  was.    Re- 
searches made  into  sepulchral  monuments  have  made  it  probable 
that,  in  the  progress  of  man  from  the  state  of  a  savage  to  that  of 
a  civilised  being,  three  periods  can  be  distinguished ; — ^the  stone 
period,  during  which  the  inhabitants  were  only  acquainted  with 
stone  as  a  material  for  implements  and  weapons;  the  bronze, 
in  which  they  had  obtained  a  knowledge  of  the  properties  of  cop- 
per and  tin ;  and  the  iron  period,  which  last  was  the  one  imme- 
diately preceding  the  historical,  and  during  which  mankind  became 
familiar  with  iron.     Now,  ii^  examining  the  houses  and  sepulchres 
of  the  inhabitants  of  the  stone  period,  we  find  the  bones  of  dogs, 
and  there  can  be  little  doubt  out  that  these  are  the  bones  of 
domesticated  dogs ;  we  also  find  the  bones  of  oxen,  and  It  is  impos- 
sible to  say  whether  these  are  the  remains  of  the  skeletons  of  wild 
or  reclaimed  cattle ;  but  we  find  no  bones  of  the  horse  until  we 
come  to  the  examination  of  the  graves,  &c.,  of  the  men  of  the  iron 

Eeriod,  when  they  become  common.     It  is  needless  to  point  out 
ow  incompatible  the  gradual  subjection  of  different  breeds  of  do- 
mesticated animals  is  with  their  being  created  ready  domesticated. 
Fourthly,  although  it  is  difficult  to  fix  upon  an  existing  wild 
species  from  which  the  sheep,  for  instance,  has  been  derived,  yet, 
in  the  case  of  the  dog,  for  example,  we  may  conclude  that  it  has 
been  derived  from  the  wolf.     Wolves  and  dogs  breed  together 
quite  as  readily  as  dogs  of  different  kinds  do  ;  the  period  of  gesta- 
tion in  each  is  sixty-three  days ; — and  the  difference  in  their  orga- 
nisation, &c.,  is  simply,  the  wolf  has  his  hair  of  a  uniform  deep 
grey  colour,  while  that  of  the  dog  is  variegated ;  the  tail  of  the 
wolf  is  bushy,  and  that  of  the  dog  not ;  the  wolf  howls,  and  the 
dog  barks ;  and  there  is  a  little  difference  in  the  shape  of  the  crania 
of  the  two  animals.     But  if  the  dog  be  allowed  to  run  wild  for 
some  generations,  his  cranium  comes  to  resemble  that  of  the  wolf; 
his  tail  becomes  bushy,  his  hair  has  a  uniform  grey  tint,  and  he  no 
longer  barks  but  howls.     He  has,  in  fact,  returned  to  his  original 
type ;  9^*^     ^  ^'^  remained  long  enough  in  this  wild  state,  would 
j-^i^^u                 ^(rether  cease  to  differ  in  any  appreciable  degree 
T(''     'i*       •'             ''^'  -♦liPT  San/1   although  a  wild  wolf  has  never 
3eb"   -  •         '  n  ^at  state  that  its  pups  are  bom 

tarn'        ■-' -^    '^  •  ^  rpnnpri    pr\(^  the  affection  that 

u  .  '    •     viv.at.vi.    J.    ^i  diiy  rate,  dogs  and 

set     '  -     -  -  ^ •»"  ^oinf  '^'^      ^or  example,  sporting 

'^<r^    iK^s,  ^a  ^-  -   .    ipoiuii^,  uut  they  transmit  their 

».  -tv^tion  to  tt.oii  pv^otci.vj^  .V  lorses  acquire  new  habits,  which 
^^'*^r  descendants  inherit.  Tne  improvement  of  domesticated  ani- 
■     s  ^^vt  for  food  is  also  notorious. 

nc     *g  we  see  the  domesticated  animals  improving  by  slow 
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they  would  degenerate  as  slowly ;  and  to  this  it  is,  we  suspect, 
that  we  must  refer  the  condition  of  the  so-called  wild  horses  and 
cattle  of  America.  Regarding  them  in  this  view,  we  can  under- 
stand how  it  comes  that  they  can  be  readily  reclaimed  by  man. 
Neither  is  it  correct  to  say  that  we  do  not  know  the  original  of 
any  of  our  domesticated  animals,  and  that  none  such  still  exists  in 
the  wild  state.  All  naturalists  are  agreed  that  the  domesticated 
hog,  a  creature  of  diurnal  habits,  is  descended  from  the  wild  boar, 
a  creature  of  nocturnal  habits.  We  have  here,  then,  an  instance  of 
two  breeds,  one  domesticated,  and  the  other  not,  both  sprung  from 
a  common  source,  and  although  altogether  differing  in  habits,  ap- 
pearance, and  even  in  internal  structure,  proving,  by  breeding 
together,  and  by  the  offspring  so  produced  being  fruitful,  that  they 
are  one  and  the  same  stock. 

Although  foreign  from  our  present  purpose,  we  may  peiliaps  be 
excused  for  remarking,  that  toe  domesticated  pig  has  been  used 
for  human  purposes  before  his  death.  In  China,  sows  are  regularly 
milked ;  and  in  the  Balearic  Islands  it  was,  and  perhaps  is,  the 
custom  to  employ  swine  as  beasts  of  draught.  In  this  locality  the 
rule,  we  believe,  was  to  yoke  a  pig  and  an  ass  together.  But  there 
is  actually  some  evidence  that  swme  were  formerly  employed  for 
this  purpose  in  Scotland.  Pennant,  always  considered  an  accurate 
enough  person,  maintains  that  this  was  the  case  with  regard  to 
^lorayshire.  "  I  have  been  assured,^  he  says,  "  by  a  minister  of 
that  country,  eye-witness  to  the  fact,  that  he  had,  on  his  first 
coming  into  his  parish,  seen  a  cow,  a  sow,  and  two  trogues^''  (we 
sup])ose  galloways*  are  meant  by  this  word,)  "  yoked  together,  and 
drawing  a  plough  in  a  light  sandy  soil,  and  that  the  sow  was  the 
best  drawer  of  the  four." 

To  conclude,  we  believe  that  all  the  original  stocks  of  domesti- 
cated animals  have  been  originally  wild,  and  that  they  have  been 
subdued  by  man.  We  farther  believe  that  other  animals  might, 
if  it  were  considered  desirable,  be  added  to  the  list  of  our  subjects, 
although  we  suspect  that  the  mode  of  rapidly  reclaiming  wild  ani- 
mals has  been  lost.  In  our  last  Number  we  ventured  to  enumerate 
some  vegetable  crops  that  are  not  grown  in  this  country,  which 
might  possibly  be  advantageously  cultivated.  In  our  next  we  will 
attempt  to  state  those  animals  that  perhaps  it  may,  at  some  future 
period,  be  considered  desirable  to  domesticate. 

llie  comparative  Value  of  White  Scottish  Oats  and  Black  English 
Oats.  By  Dr  Augustus  Voelcker,  Professor  of  Chemistry  in 
the  Royal  Agricultural  College,  Cirencester. — White  oats  are 
generally  considered  more  valuable  than  black,  and  Scottish,  in 

*  Jamieson  says  that  Trogue  denotes  ''  a  young  horse;"  and  as  the  phrase  is  used 
in  Upper  Clydesdale,  it  cannot  be  supposed  that  it  refers  to  the  galloway,  which  is 
a  south-country  breed  of  ponies,  under  fourteen  hands  high. — Editor. 
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particular,  are  usually  preferred  to  those  grown  in  England,  it 
being  the  opinion  of  practical  men  that  the  former  possess  greater 
nutritive  properties  than  the  latter.  The  direct  proof,  however, 
that  this  is  really  the  case,  as  far  as  I  am  aware,  has  not  been  fur- 
nished ;  at  all  events,  it  has  not  been  shown  to  what  extent  the 
feeding  properties  of  the  two  varieties  differ. 

With  a  view  to  supply  this  deficiency,  I  examined,  some  time 
ago,  specimens  of  white  Scottish  and  black  English  oats,  and 
am  enabled  by  the  results  of  this  examination  to  furnish  a  direct 
and  positive  proof  of  the  correctness  of  the  opinion  above  stated. 

Black  oats  can  frequently  be  obtained  in  the  market  at  a  much 
cheaper  rate  than  the  white  Scottish  ;  but  as  the  first  are  inferior 
to  the  latter  in  feeding  value,  as  will  be  shown  presently,  the  ques- 
tion naturally  suggests  itself,  Is  it  more  economical  to  buy  white 
Scottish  oats  at  a  higher,  or  black  English  at  a  lower  price  ?  An 
answer  to  this  question  has  a  direct  practical  bearing,  and  I  shall 
therefore  endeavour  to  point  out  how  far  the  difference  in  the  cost 
price  of  both  is  compensated  by  the  greater  nutritive  properties  of 
the  Scottish  sample. 

The  commercial  value  of  different  kinds  of  wheat,  barley,  or 
other  grains  of  the  usually  cultivated  cereals,  is  influenced  in  a 

freat  measure  by  the  relative  proportions  of  bran  and  flour,  which 
ifferent  samples  of  the  same  grain  furnish  to  the  miller.  The 
various  kinds  of  oats,  especially,  furnish  greater  differences  in  the 
proportions  of  husk  and  meal  than  probably  any  other  grain. 
Whilst  some  yield  as  much  as  three-fourths  of  their  weight  of  oat- 
meal, others  yield  only  10  parts  of  meal  from  16  of  grain;  and 
some  samples  of  inferior  quality  produce  but  one-half  their  weight 
of  oatmeal. 

My  attention  was  therefore  naturally  first  directed  to  the  deter- 
mination of  the  relative  proportions  of  husk  and  meal,  which  the 
two  specimens  of  white  Scottish  and  black  English  oats  yielded. 

1.  In  the  white  Scottish  I  have  found  in  100  lb. — 

Oatmeal,  .  .  .  .  711  lb. 

Husk,  .....  28|  ... 

100     ... 

2.  In  black  English  oats  the  proportion  of  husk  and  meal  in 
100  lb.  was  as  follows  : — 

Oatmeal,    .....  661  lb. 

Husk,  .....  33}  ... 


100     ... 

100  lb.  of  Scottish  oats  thus  yielded  5^  lb.  more  meal  than  the 
black  English.  The  former  is  thus  decidedly  more  valuable  than 
the  latter. 

Oats,  however,  are  generally  sold  by  measure,  and  not  by  weight. 
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The  weight  of  a  bushel  of  oats,  it  is  well  known,  is  subject  to  great 
variations,  some  kinds  being  considerably  heavier  than  others.  In 
order  to  draw  a  fair  comparison  between  the  relative  value  of  the 
two  varieties  of  oats,  it  was  necessary  to  determine  the  weight  of 
a  bushel  of  each,  and  to  calculate  from  their  relative  weights  the 
yield  of  meal  which  each  variety  furnished  per  bushel.  One  bushel 
of  white  Scottish  oats  was  found  to  weign  42  lb. ;  the  bushel  of 
black  English  oats  weighed  only  37^  lb.  The  price  of  the  former 
at  Cirencester  was  208.  per  quarter.  Englisn  black  oats  were 
offered  at  Cirencester  for  15s.  6d.  per  quarter* 

Let  us  now  calculate  from  these  data  how  much  oatmeal  these 
two  varieties  furnished  respectively. 

1.  White  Scottish  Oats.—IOQ  lb.  yielded  71^  lb.  of  oatmeal: 
1  quarter  accordingly  produces  240^  lb.  of  oatmeal,  for — 

Data.  Meal.  The  weight  of  1  quarter  oats.  MeaL 

100  lb.      :      71  i  lb.      =  8  X  42  i     x     .     x    -=    240i  lb. 

240^  lb.  of  Scottish  oatmeal  are  thus  obtained  at  an  expense 
of<£l. 

2.  BlaxJc  Efnalish  Oats. — 100  lb.  yielded  66J  lb.  of  oatmeal. 
1  quarter  will  thus  furnish  198f  lb.,  for — 

Oats.  Meal.  The  weight  of  1  quarter  oats.  Meal. 

100  1b.      :      66ilb.      ^  8  X  37}  i     x     ,      x    ^     198f  lb. 

198f  lb.  of  English  oatmeal,  according  to  the  above-mentioned 
price,  will  cost  15s.  6d..;  or,  for  £1,  256^  lb.  of  oatmeal  can  be 
obtained. 

Thus,  by  expending  £1  for  oatmeal,  16J  lb.  more  meal  can  be 
got,  if  black  English  oats  are  bought  at  the  price  of  15s.  6d^  the 
cost  of  white  Scottish  oats  being  £1  per  quarter.  Or  for  Is.  1  can 
get  12  lb.  of  meal  prepared  from  white  Scottish  oats  ;  whilst  for  Is. 
I  can  get  12  lb.  13  oz.  of  meal  prepared  from  black  English  oats. 

Supposing  both  kinds  of  oatmeal  to  possess  equal  nutritive  and 
commercial  value,  according  to  these  aeterminations,  a  saving  of 
about  Is.  4d.  for  every  quarter  would  be  effected  by  preferring  the 
black  oats  to  the  white.  Such  a  supposition^  however,  is  not 
admissible,  since  it  is  well  known  that  the  relative  nutritive  value 
of  different  samples  of  oatmeal  is  subject  to  considerable  variations. 

The  nutritive  value  of  different  samples  of  grain,  so  far,  at  least, 
as  it  is  dependent  on  their  power  of  producmg  muscle,  is  usually 
estimated  by  the  greater  or  smaller  proportion  of  protein  com- 
pounds which  they  yield  on  analysis.  It  appears  to  me,  there- 
fore, necessary  to  determine  by  analysis  the  percentage  of  these 
valuable  compounds  in  the  oatmeal  prepared  from  the  white  and 
the  black  oats. 

a.  18.31  grains  of  oatmeal,  from  white  oats,  dried  at  212°  F.,  gave 
G.88  chloride  of  platinum  and  ammonium,  or  2.59  per  cent  of  nitro- 
gen, which  is  equal  to  14.743  per  cent  of  flesh-forming  substances. 
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b.  13.60  grains  of  oatmeal,  from  black  English  oats,  dried  at 
212°  F.,  gave  4.83  of  chloride  of  platinum  and  ammonium,  or  2.230 
per  cent  of  nitrogen,  equal  to  13.94  per  cent  of  flesh-forming  sub- 
stances. 

We  thus  see  that  Scottish  meal  possesses  greater  nutritive  value 
than  the  meal  prepared  from  black  English  oats.  It  is  true,  the 
difference  in  the  proportion  of  flesh-forming  principles  in  both 
kinds  of  oatmeal  is  not  very  great,  but  still  the  superiority  of  the 
Scottish  sample  in  this  respect  appears  to  us  more  than  sufficient 
to  compensate  for  the  greater  price  at  which  the  white  oats  were 
bought.  Apparently  the  difference  in  favour  of  the  black  English 
oats  is  4s.  6d.,  but  we  have  seen  that  it  actually  amounted  merely 
to  Is.  4d.  per  quarter,  supposing  both  kinds  to  possess  equal  nutri- 
tive value — which,  however,  is  not  the  case. 

Taking  the  greater  nutritive  value  of  the  white  oats  into  con- 
sideration, we  are  inclined  to  consider  it  more  economical  to  pay 
£1  for  white  than  15s.  6d.  for  black  oats. 

It  will  hardly  be  necessary  to  mention  that  the  above  observa- 
tions apply  merely  to  the  two  samples  of  oats  which  have  been 
examined,  and  not  in  general  to  all  kinds  of  Scottish  and  English 
oats. 

The  Composition  of  Rice-Meal  or  Rice-Dust,  By  Dr  AUGUSTUS 
VoELCKER. — Rice-meal,  rice-dust,  or  rice-refuse,  which  is  obtained 
in  cleaning  rice  for  our  market,  consists  of  the  husk  and  external 
layers  of  rice,  together  with  fragments  of  the  grain  itself,  and 
some  accidental  foreign  impurities.  This  refuse  has  been  used  by 
several  practical  feeders  with  advantage  in  the  feeding  of  stock. 
Whenever  it  can,  therefore,  be  obtained  at  a  moderate  price,  rice- 
dust  will  be  found  a  valuable  article  of  food,  provided  it  is  given 
to  cattle  judiciously  along  with  other  more  substantial  food.  We 
fear,  however,  that  this  refuse  is  sold  often  much  above  its  real 
value,  and  it  apT^'^«»'^'^  to  us  necessary,  for  this  reason,  to  deter- 
ipmr  -fp     iliip  •)     ..  -lysis.     From  the  manner  in  which  rice-dust 

s  yJlJ^,0,\l.^a  ^*    ^,xpect  it  to  be  of  uniform  composition, 

^ut  t^^  ^"'1'  •  i^«»  '  be  taken  as  representing  tne  com- 

'^'^^'*        .X       >  V  .  jle  of  unadulterated  rice-dust     The 

^«»"     -        •    -  ^"  ''     '^le  at  £3,  128,  6d.  in  London, 

'  •'  '  1,"r«nnor*pr.^    WOUld    haVC    COSt 


r 


"frCC 


--tci  oath,  it  lost  12.019 
"Or        .    ,.  ...      ,.  .-..it^  —Viipl    »omrQon  flour 


-yyi  • .  -  '  ^  kiiiiuiiA  Ciibpou  ?,  a  wnitisli 

•*    '^t        a*!..  ••    L^  3.49  per  cent  of  the  whole 

.^u  •      »'?al  'i****'      '***.     The  greater  portion  of 
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chiefly  carbonate  of  lime  and  silicic  acid,  with  some  phosphates ; 
the  smaller  portion,  namely  3.66  per  cent,  was  soluble  in  water, 
and  consisted  of  soluble  salts,  chiefly  alkaline  chlorides. 

c.  Percentage  of  protein  compounds. — ^The  proportion  of  flesh- 
forming  substances  in  rice-dust  was  calculated  from  the  percentage 
of  nitrogen,  obtained  by  burning  the  substance  with  soda-lime, 
according  to  Will  and  Varrentrapp's  methods.  In  two  combus- 
tions, precisely  the  same  quantity  (6.687  per  cent)  of  protein  com- 
pounds was  found. 

d.  The  oil  in  rice-dtist  was  determined  by  digesting  the  sub- 
stance repeatedly  with  ether,  in  which  the  oil  is  readily  soluble. 
On  evaporation  of  the  several  ethereal  extracts,  a  yellow  sweet 
oil  remained  behind,  which  amounted  to  5.610  in  the  natural  sub- 
stance. 

e.  Woody  jihre^  starchy  and  sugar  were  determined  in  the  usual 
manner. 

The  following  numbers  represent  the  composition  of  this  sample 
of  rice-meal  or  rice-dust ; — 


Water,  ..... 

Woody  fibre,  containing  insoluble  inorganic  ) 
matters,  9.83,  .  .  .  ( 

Starch,  gum,  and  sugar. 

Protein  compounds,  or  flesh-forming  constituents, 
Fatty  matters,  .... 

Soluble  saline  substances. 


12.019 

46.500 

25.524 
6.687 
5.610 
3.660 

100.000 


These  analytical  results  suggest  to  us  the  following  observa- 
tions : — 

1.  That  this  refuse  is  very  rich  in  oily  or  fatty  matters.  It  con- 
tains, indeed,  as  much  fatty  substance  as  the  best  oats,  but  is 
inferior  in  this  respect  to  Indian  com,  which  contains  rather  more 
oil.  Rice-dust,  for  this  reason,  is  well  adapted  for  the  laying  on  of 
fat  upon  animals. 

2.  In  rice  itself,  according  to  Payen,  only  0.8  per  cent  of  fatty 
matters  occur ;  and  we  find  thus,  that,  as  m  most  other  kinds  of 
grain,  the  fat  is  chiefly  deposited  in  the  exterior  part  of  the  seed. 

3.  Harsford  found  in  the  grain  of  rice  6.27  per  cent  of  protein 
compounds  in  its  ordinary,  or  7.4  per  cent  in  its  dry  state.  In 
rice-dust  I  have  found  nearly  the  same  quantity,  namely,  6.687 
per  cent,  in  its  natural  state,or  7.600  per  cent  in  its  dry  state. 
As  far  as  the  power  of  producing  muscle  is  concerned,  rice  meal 
or  dust  appears  to  be  fully  as  valuable  as  the  grain  of  rice  itself. 

4.  Rice-dust  contains  nearly  half  its  weight  of  woody  fibre, 
wliich  possesses  little  or  no  value  as  a  feeding  substance.  The 
exact  quantity  amounted  to  46.500,  which,  added  to  12.019  of 
water,  gives  58.519  per  cent  of  usdess  matters. 

It  has  already  been  mentioned  that  the  price  of  this  refuse  per 
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ton,  delivered  at  Cirencester,  was  £4,  5s.  The  practical  question, 
which  chiefly  interests  the  farmer,  is,  Will  it  pay  to  buy  rice-dust 
at  this  price,  in  preference  to  barley,  oats,  Indian  com,  or  any 
other  kind  of  com  ?  We  should  say  decidedly  that  it  would  not 
ay  at  this  price.  Crushed  oats  of  good  quality,  which  can  be 
ad  at  about  £6,  6s.  to  £7  per  ton,  contain  the  same  quantity  of 
fatty  matters  as  rice-dust,  but  at  least  double  the  quantity  of  flesh- 
forming  constituents,  and  also  once  as  much  starch,  g^m,  and 
sugar,  as  rice-dust.  Oats  appear,  therefore,  at  least  twice  as 
valuable  as  this  refuse ;  and  the  price  of  the  latter  should,  for  this 
reason,  not  be  more  than  about  £3  to  £3,  5s. 

Barley-meal  is  not  quite  so  nutritious  as  oatmeal,  but,  takinfi^ 
into  consideration  that  barley-meal  does  not  contain  so  much  husk 
as  oats,  and  comparing  its  composition  with  that  of  rice-dust,  we 
think  that  barley-meal  may  be  considered  as  possessing  once  as 
much  value,  as  a  feeding  substance,  as  rice-dust,  without  commit- 
ting any  great  practical  error.  Barley-meal,  however,  can  be  had 
at  £7  per  ton. 

Effects  of  Agriculture  upon  Climate, — The  all-important  eflTect 
of  climate  upon  agriculture  is  well  known.  It  is,  indeed,  upon 
the  climate  of  a  district,  far  more  than  upon  its  soil,  that  all 
farm  operations  depend.  A  field  that  is  barren  from  the  want  of 
lime,  or  of  organic  matter,  can  have  its  fertility  restored  by  the  ad- 
dition of  these  substances ;  but  no  art  of  man  can  make  a  crop 
come  to  maturity  in  a  field,  the  heat  of  the  air  over  which  does 
not  attain  the  necessary  temperature :  that  is  to  say,  that  while 
there  are  many  difficulties  that  the  intelligent  agriculturist  can 
master,  there  is  one  that  he  must  always  submit  to — and  that  one  is 
climate. 

The  degree  of  heat  necessary  to  bring  a  crop  to  maturity  varies 
with  almost  every  diff*erent  vegetable.  Wheat  cannot  ripen 
where  the  mean  summer  heat  is  less  than  about  60*^,  or  in 
latitudes  farther  north  than  60°,  the  locality  planted  bein^  on  a 
level  with  the  sea ;  while  barley  ripens  when  the  summer-heat  is 
only  41°,  and  rye  can  grow  even  farther  north.  Even  very 
minute  distances  often  produce  very  great  differences.  Thus, 
mangold-wurzel  attains  a  very  large  size  about  London,  but  can- 
not be  depended  upon  to  give  a  good  crop  in  the  neighbourhood 
of  Edinburgh ;  buckwheat,  that  does  well  enough  in  the  middle  of 
France,  will  not  ripen  every  year  in  the  south  of  England ;  and 
maize,  which  ripens  in  Canada  at  a  latitude  of  40°,  is  not  suited  to 
the  climate  of  this  island.  Every  elevation  of  100  feet  above  the 
level  of  the  sea  makes  a  corresponding  difference  in  the  mean 
annual  temperature ;  and  crops  that  will  do  well  enough  in  the 
plain,  often  in  the  same  district  cease  to  be  valuable  upon  the  hill. 
And  there  is  a  long  interval  between  the  climate  that  will  produce 
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an  abundant  crop,  and  that  which  will  not  ripen  the  same  crop  at 
all.  Between  districts  bearing  full  crops  and  districts  bearing 
none  at  all,  there  are  those  that  produce  a  kind  of  crop,  indeed,  but 
one  not  remunerating  to  the  farmer*  It  is  to  a  want  of  ability  to 
discriminate  the  climate  of  a  particular  farm  that  the  greater  part 
of  the  farming  that  does  not  pay  is  to  be  attributed,  and  to  the 
same  cause  must  be  ascribed  the  impracticable  improvements  that 
arc  so  often  urged  upon  the  agriculturist.  In  farming,  ''muck 
is  the  mother  of  money;" — and  a  farmer  may  have  muck  ad 
libitum^  and  every  other  necessary  condition;  but  if  he  have 
these,  and  farm  in  the  face  of  the  climate,  he  will  never  obtain  a 
good  crop. 

Seeing  the  great  influence  that  climate  has  upon  farming,  it 
becomes  a  curious  question — has  farming  any  influence  upon 
climate  ?  And  it  has  been  found  that  cultivation  positively  alters, 
and  that  to  a  very  material  extent,  the  climate  of  a  district.  Our 
knowledge  upon  this  singular  subject  is  as  yet  only  in  its  infancy, 
but  such  as  it  is,  we  propose  attempting  an  abstract  of  it  in  this 
short  paper. 

One  of  the  most  remarkable  efiects  of  cultivation  upon  the 
climate,  or,  at  any  rate,  upon  the  atmosphere,  is,  that  it  renders  it 
much  healthier;  and,  in  a  particular  manner,  it  banishes  that 
great  cause  of  a  high  mortality — the  ague.  East  Lothian,  for  in- 
stance, used  to  be  so  affected  with  this  scourge  that  the  reapers  of 
such  corn  crops  as  then  were,  were  expected  to  be  attacked  by  it 
as  a  matter  of  course.  Since,  however,  it  has  been  brought  to  its 
present  high  state  of  farming,  the  disease  is  never  even  seen.  In 
like  manner,  in  reading  the  biographies  of  our  predecessors, 
whether  in  Scotland  or  England,  some  two  or  three  centuries  a^o, 
wc  cannot  fail  to  be  struck  witn  the  number  of  deaths  resulting 
from  intermittent  fever.  With  improved  cultivation  of  the  soil, 
the  complaint  may  be  said  to  have  become  almost  unknown  in 
our  island. 

Conversely,  districts  that  have  been  tilled  and  pretty  healthy,  if 
more  imperfectly  cultivated,  become  very  unhealthy.  There  is, 
for  example,  a  district  in  Italy  called  the  Maremma,  so  pestiferous 
as  to  be  unsafe  to  inhabit  even  for  a  very  short  time,  which  yet 
was  once  tolerably  healthy.  Some  three  centuries  ago,  however, 
it  was  depopulated  by  a  plague,  the  soil  went  out  of  culture,  and 
the  consequence  has  been  the  extreme  unhealthiness  that  has  ever 
since  prevailed.  Similar  instances  might  be  brought  forward,  all 
tending  to  prove  that,  if  a  tract  of  land  disposed  to  be  malarious 
go  out  of  culture,  the  malaria  increases  in  intensity ;  and  if,  on  the 
other  hand,  its  culture  be  extended,  the  malaria  is  either  rendered 
much  milder,  or  altogether  banished. 

Malaria  was  long  thought  to  arise  from  vegetable  matter  putri- 
fying  in  stagnant  water,  and  the  good  effects  of  culture  were  con- 
sidered to  be  owing  to  the  draining.    It  is  now  known,  however. 
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that  malaria  does  not  exactly  arise  in  this  manner ;  and,  nun^eover) 
this  theory  does  not  account  for  these  healthy  districts,  when  un- 
cultivated, becoming  pestiferous. 

In  like  manner,  it  is  extremely  probable  that  cultivation  renders 
the  climate  much  more  salubrious  for  cattle.  The  ravages  com- 
mitted by  disease  among  cattle  and  sheep  seem  to  have  been 
formerly  much  greater  in  this  country  than  they  now  are. 

The  effect  of  draining,  indeed,  m  altering  the  temperature, 
and  the  flow  of  water  in  the  rivers  of  those  districts  where  it  has 
been  effectually  performed,  is  very  great  In  an  undrained  district, 
a  constant  evaporation  is  going  on,  the  effect  of  which  is  to  keep 
the  surface  always  cold ;  and  the  crops  upon  such  a  chilled  surface 
are  never,  in  an  ordinary  season,  large  ones.  The  effect  of  draining 
upon  the  quantity  of  water  in  rivers  varies  according  to  the  sur- 
face. In  a  level  district,  the  water  in  undrained  land  remains 
constantly  in  it  as  in  a  sponge,  and,  if  a  heavy  fall  of  rain  come, 
runs  off  it  in  turbid  streams.  The  result  of  draining  in  such  is  to 
render  the  supply  of  water  that  finds  its  way  into  the  rivers  more 
equable.  But  in  hilly  districts,  such  as  the  pastoral  parts  of  Scot- 
land, the  very  reverse  is  the  case,  and  any  rain  that  descends  finds 
its  way  down  the  steep  drains  to  the  valley  with  such  rapidity  as, 
when  it  is  considerable,  to  produce  floods. 

But  although  the  climate  may  by  culture  become  more  whole- 
some, and  by  drainage  warmer,  the  great  influence  which  agricul- 
ture has  upon  the  climate  of  a  country  is  by  substituting  crops  for 
natural  wood.  The  nature  of  this  influence  has  been  investigated 
by  Boussingault ;  and  we  cannot,  we  think,  do  better  than  give  an 
abstract  of  his  essay  upon  the  subject. 

The  common  opinion  is,  that  in  those  districts  where  the  wood 
has  been  cleared  away,  the  springs  have  tended  to  dry  up,  and 
the  rivers  to  diminish ;  and  these  have  unquestionably  been  two 
results  produced  by  clearing  and  cropping.  But,  on  the  other 
hand,  it  has  been  noticed  that,  in  such  districts,  the  rivers  which 
seem  to  have  lost  their  regular  supplies  are  subject  to  such  extra- 
ordinary risings  and  floodings,  as,  perhaps,  compensate  for  the 
feneral  loss ;  and  in  the  same  manner,  springs  that  appear  almost 
ried  up  occasionally  give  rise  to  perfect  torrents.  It  may  be, 
then,  that  the  effect  of  culture  is  not  to  alter  the  annual  flow  of 
vater,  but  to  render  it  more  irregular.  The  question  which  it  is 
•^  importance  to  decide  is.  Do  draining  and  cropping  alter  the  mean 
innual  fall  of  rain  in  a  district  ? 

In  order  to  obtain  a  satisfactory  answer  to  this,  we  must  examine 

•^l^'»s.     Lakes  are,  in  fact,  the  natural  gauges  of  the  quantity  of 

»»•     hat  falls  upon  the  surface  of  the  district,  traversed  by  tneir 

ii^i  ary  streams.     According  to  the  quantity  of  water  that  fails 

^^o  them  will  be  their  mean  levels ;  and  if  the  mean  annual  fall  of 

■uu  in  a  dip*  ''^t  diminish,  the  le^-^^  of  the  lake  watered  by  the 
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One  of  the  most  iDstructive  lakes,  in  this  respect,  is  that  of 
Valencia,  in  the  valley  of  Aragua  in  Venezuela.  It  was  visited 
fifty-two  years  ago  by  the  celebrated  Humboldt.  At  the  time  of 
Humboldt ^s  visit,  the  inhabitants  were  much  struck  with  the  gradual 
diminution  that  had  clearly  been  going  on  for  some  years  in  its 
waters.*  The  town  of  Valencia,  for  instance,  was  once  situated  one 
mile  and  a  quarter  from  its  banks,  while,  in  1800,  it  was  three 
miles  and  a  quarter.  Hillocks,  on  the  plain  some  distance  from 
the  margin,  still  received  the  name  of  islanda  Upon  some  of  the 
islands,  many  yards  above  the  existing  level,  fresh-water  shells 
were  to  be  found.  A  fortress,  built  only  sixty  years  before 
upon  an  island,  was  seen  situated  upon  a  peninsula.  In  fact,  the 
diminution  of  the  lake  was  matter  of  notoriety,  and  was  referred 
by  the  inhabitants  to  imaginary  subterranean  canals.  Humboldt, 
on  the  other  hand,  when  he  beheld  a  densely-populated  and  well- 
cultivated  country,  attributed  the  falling  of  the  water  to  the  clear- 
ing and  the  culture.  "  Men,"  he  remarked,  "  when  they  fell  the 
trees  on  the  cro\Nnis  and  slopes  of  the  mountains,  entail  upon  posterity 
a  double  calamity — ^the  want  of  food  and  the  scarcity  of  water." 

Five-and-twenty  years  later,  Boussingault  visited  the  same  dis- 
trict. He  found  the  inhabitants  no  longer  apprehensive  that  their 
lake  wouM  disappear ;  on  the  contrary,  it  had  been  regularly  en- 
larging its  boundaries.  Cultivated  fields  near  its  margin  were 
submerged,  the  peninsula  had  again  become  an  island,  and  many 
of  the  adjoining  proprietors  were  alarmed,  lest  their  whole  estates 
would  be  covered  by  its  waters.  The  inhabitants  supposed  that 
the  imaginary  subterranean  canals  had  got  choked  up.  Boussin- 
gault saw  the  matter  in  a  diflferent  light. 

Venezuela  was  no  longer  a  province  of  Spain ;  the  ploughshares 
that  formerly  cultivated  this  fertile  valley  had  been  turned  into 
swords ;  the  slaves  had  sought  manumission  by  enlisting  as  soldiers, 
agricultural  labour  had  been  suspended,  and  the  rank  vegetation  of 
the  tropics  had  again  covered  the  surface  with  wood.  Thus,  cul- 
tivation first  reduced  the  quantity  of  rain  that  fell  in  this  district, 
and  want  of  cultivation  restored  it. 

Again,  in  New  Granada, the  village  of  Ubat^  is  at  present  situated 
near  two  lakes.  Only  seventy  years  ago,  these  two  lakes  were 
united  together  and  formed  one,  and  the  older  inhabitants  recollect 
observing  the  gradual  recession  of  the  water,  and  the  addition  of 
field  after  field  that  had  been  submerged.  In  like  manner  do  they 
recollect  the  gradual  clearing  of  the  woods  that  has  taken  place — a 
clearing,  indeed,  that  is  yet,  although  much  less  vigorously,  going 
on  ;  and  accordingly,  up  to  the  present  day,  the  gradual,  although 
slower,  recession  of  the  water  continues. 


*  We  should,  perhaps,  observe  that  this  lake  has  no  communication  with  the  sea, 
or  with  any  other  lake. 


560  THE   FARMEBS'   NOTE-BOOK. — NO.   XXXVIII. 

To  the  east  of  this  village  Ubat^,  and  in  the  same  valley,  is 
another  lake,  which  rather  curiously  has  been  found  to  have  pre- 
cisely the  same  level  with  these  two.  Two  hundred  years  ago,  it 
was  visited  by  the  historian  Piedrahita,  who  states  that  it  was  ten 
leagues  long  and  three  broad.  At  present,  it  is  only  a  league  and 
a  half  long  and  one  broad.  As  Piedrahita  is  an  author  of  great 
accuracy,  the  only  explanation  that  can  be  given  is,  that  the  three 
lakes  have,  but  two  centuries  ago,  formed  one,  and  that  the  land 
now  lying  under  crop  between  the  two  was  once  the  bed  of  this 
lake,  ten  leagues  in  length.  At  any  rate,  it  is  known  that  a 
village  called  Zimajaca,  which  was  founded  close  to  the  bank  of 
the  water,  is  now  a  league  distant ;  and  that  this  lake  has  very 
much  receded  is  matter  of  notoriety.  And  it  happens  that  there 
are  salt-works  in  the  neighbourhood  that  require  a  considerable 
amount  of  fuel,  to  afford  which,  the  adjacent  country,  formerly 
covered  with  oaks  and  myrtles,  has  been  completely  stripped. 

On  the  other  hand,  in  the  same  district,  but  so  high  above  the  level 
of  the  sea  that  there  are  no  trees,  there  is  another  lake  that  was 
likewise  visited  by  Piedrahita.  It  has  retained  its  old  dimensions. 
There  has,  in  this  instance,  been  no  clearing,  and  no  diminution 
of  its  size.  Boussingault  adduces,  as  a  similar  instance,  the  lake 
of  Quilatoa.  It,  too,  is  13,000  feet  above  the  level  of  the  sea,  and 
the  district  around  it  never  was  wooded.  It  was  visited  by  Con- 
damine  in  1738,  and  by  Boussingault  in  1831,  and  at  this  latter 
visit  was  found  to  retain  its  former  dimensions. 

Analogous  evidence  may  be  obtained  from  observation  upon 
European  lakes.  So  long  ago  as  the  end  of  last  century,  Saussure 
examined  some  of  the  Swiss  lakes,  and  came  to  the  conclusion 
that  the  three  great  lakes  of  Neufchatel,  Bienne,  and  Morat,  were 
once  one.  The  Lake  of  Geneva,  too,  since  its  banks  have  been 
occupied  by  civilised  men,  has  been  evidently  diminishing  in  capa- 
city ;  and  part  of  the  present  city  of  Geneva  is  now  built  upon 
levels  that  nave  clearly  been  formed  by  the  receding  of  the  water. 
No  one  will  deny  that  in  this  interval  there  has  been  extensive 
hearings  of  forest-lands  in  Switzerland. 

As  is  remarked  by  Boussingault,  although  it  is  impossible  to 
leny  the  fact  that  running  streams  are  diminished  in  size  by  clear- 
'nqr  tl-"  forpQfs   in/1  inl^of-**nfi"n<y  for  thc  growtli  of  trccs  agricultural 

.  yj  to  d^^''^'^  as  to  whether  the  dimiuu- 
..    mnn*i  d,m  falling  in  the  cultivated 

L  evaporation  from  the  sur- 
,«*c  lo.  -  ''^'ionably  goes  on  in  land 
^loqr^-  ^  traveller  in  a  country, 

i»>d8.  for  example,  the 

L  *  '  ''»'i  parts  so  wet  from 
JK.      ^^^-      •  jci,aiT-  »'**       Indeed,   in   a 
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the  roads  passable,  is  by  making  them  about  three  hundred  yards 
wide;  or,  in  other  words,  by  making  partial  clearings.  And  of 
this  action  of  wood  in  repressing  evaporation,  and  thereby  increas- 
ing the  amount  of  water  discharged  by  springs,  many  other  illus- 
trations may  be  given. 

For  instance,  upon  the  Island  of  Ascension  there  was  a  capital 
spring  of  water,  situated  at  the  base  of  a  mountain  covered  with 
trees.  These  trees  were  cut  down,  and  the  consequence  was  that 
the  spring  almost  dried  up.  The  deficient  supply  of  water  was 
suspected  to  be  owing  to  the  clearing,  and  the  mountain  was  again 
planted,  and  the  result  was,  the  spring  in  a  little  flowed  with  its 
usual  abundance.  It  is  extremely  probable,  indeed,  that  districts 
that  suffer  from  drought  in  summer  might  escape  this  evil  by  means 
of  judicious  planting. 

Again,  Boussingault  relates  an  instance  of  this  kind  that  fell 
under  his  own  notice.  In  the  year  1826  he  first  visited  the  mines 
at  ilarmato  in  Popayan.  The  machinery  of  this  establishment 
was  turned  by  the  water  of  a  river  fed  by  tributaries  that  flowed 
from  the  thickly-wooded  table-land  of  San  George.  When  he 
first  visited  the  mines,  Marmato  consisted  of  a  few  wretched 
hovels  inhabited  by  some  slaves.  Four  years  afterwards,  when 
lie  quitted  it,  it  was  a  large  town,  with  foundries  and  workshops, 
and  possessing  a  free  population  of  three  thousand  souls.  During 
this  interval,  a  great  quantity  of  wood  had  been  required  for  build- 
ing purposes  and  for  fuel,  not  only  for  domestic  purposes,  but  for 
the  foundries.  The  timber  growing  on  San  George  was  most 
convenient  to  the  townspeople,  and,  accordingly,  they  cut  it  down 
with  an  unsparing  hand.  In  a  little,  the  water  in  the  river  be- 
came so  diniinished  as  to  excite  apprehension  that  it  would  not  be 
sufficient  to  turn  the  machinery,  and  its  water  was  the  only  motive 

[)o\ver  present.     This  excited  great  alarm,  and  the  river  was  regu- 
arly  gauged,  and,  as  long  as  Boussingault  remained  in  the  neigh- 
bourhood, it  got  less  and  less. 

In  the  above  instance,  the  natives  of  Marmato  not  unnaturally 
suspected  that  the  mean  annual  quantity  of  rain  was  diminishing ; 
they  therefore  erected  a  rain-gauge,  but  this  indicated,  the  second 
year,  when  the  river  was  regularly  diminishing,  a  rather  larger 
quantity  of  rain.  However,  although  the  diminished  flow  of 
water  at  Marmato  must  be  ascribed,  not  to  less  rain,  but  to  the 
clearing,  Boussingault  maintains  that  the  extensive  felling  of 
forests  does  actually  diminish  the  mean  annual  quantity  of  rain 
that  falls  in  a  district. 

In  support  of  this  opinion,  he  refers  to  the  fact  that,  in  equi- 
noctial countries,  three  different  kinds  of  districts,  with  regard  to 
rain,  may  be  discriminated.  Where  there  are  forests  and  lakes, 
mountains  and  plains,  the  rainy  season  returns  every  year  with 
astonishing  regularity,  and  the  dry  and  wet  season  can  be  calcu- 
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lated  upon  almost  to  a  day.  But  if  the  whole  district  be  covered 
with  wood,  the  rainy  season  is  always  in  excess,  and  sometimes 
almost  perpetual.  On  the  other  hand,  if  the  country  be  cleared, 
and  agricultural  operations  carried  on,  the  rain  is  diminished,  and 
the  inhabitants  often  suffer  much  from  long  droughts. 

In  like  manner,  in  goin^  south  from  the  Panama,  Boussingault 
found  that  as  he  passed  through  the  provinces  of  Bonaventura, 
Choco,  and  Esmereldas,  thick  forests  abounded,  and  that  the  rain 
was  almost  incessant.  In  Choco,  in  particular,  it  rained  nearly 
every  day.  As  he  got  a  little  farther  south,  the  aspect  of  the 
country  changed :  there  were  no  more  forests,  their  place  was 
taken  by  plains  of  sand,  and  it  scarcely  ever  rained  at  all.  The 
inhabitants  at  Payta  assured  him  that  it  had  not  rained  there  for 
seventeen  years.  And  yet  the  distance  between  Choco  and  Pajrta 
is  not  ^eat,  and  the  temperature  and  distance  from  mountams, 
&c.  of  the  two  places,  are  analogous. 

Wo  are,  however,  somewhat  extending  these  desultory  remarks, 
and  we  will  conclude  by  transcribing  the  inferences  that  Boussin- 
gault thinks  he  is  entitled  to  make  from  his  observations.  These 
are — 

1.  The  clearing  of  wood,  on  a  large  scale,  diminishes  the 
quantity  of  runninff  water  in  a  country. 

2.  It  is  not  possible  to  say  whether  this  diminution  of  running 
water  is  owing  to  a  less  mean  annual  fall  of  rain,  or  to  more  active 
evaporation,  or  to  both  causes  combined. 

3.  In  the  countries  that  have  not  been  cleared  and  cultivated, 
no  change  in  the  quantity  of  running  water  has  taken  place. 

4.  Besides  preserving  running  streams,  by  opposing  evapora- 
tion, forests  economise  their  flow. 

5.  That  agriculture  established  in  a  dry  country,  where  there 
are  no  trees,  diminishes  the  flow  of  running  water. 

6.  Clearings  of  forests,  of  limited  extent,  may  cause  the  dis- 
appearance of  particular  springs  when  the  mean  annual  fall  of  rain 
is  not  diminished. 

7.  In  intertropical  countries,  extensive  clearings  do  diminish  the 
mean  annual  fall  of  rain. 
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ARRIVALS  OF  GRAIN  into  LONDON  in  each  Year,  ending  Micharlmab 

1842   TO   1850   INCLUSITE, 


Year  ending  Michaelmas  1842. 


Wheat, 
Barley, 
Malt, 
Oats, 

Rye, 

Beans, 

Peas, 

Tares, 

Linseed, 

Rapeseed, 

Flour,     I 


qrs. 


sacks, 
barrels, 


English. 


209,064 

266,607 

813,523 

217,332 

518 

50,439 

38,274 

3,044 

454 

601 

299,168 


Scotch. 

Irish. 

5,014 

159 

1 6,082 

259 

1,085 

1,346 

105,536 

584,386 

.  • . 
69 

... 

50 

.*• 

71 

... 

50 

151 

... 

5 

160 

2,262 

•  •■ 

... 

Foreign. 


1,016,341 
41,743 

2l'9,*748 

2,330 

46,261 

23,271 

26,346 

110,846 

9,188 

43,861 

113,293 


Total. 


1,230,678 

324,691 

315,954 

1,127,002 

2,848 

96,769 

61,595 

29,461 

111,501 

9,794 

345,451 

113,298 


Year  ending  Michaelmas  1843. 


Wheat, 

qrs. 

Barley, 

,      — 

Malt, 

,      — 

Oats, 

,      — 

Rye, 

— 

Beans, 

— 

Peas, 

,      — 

Tares, 

— 

Linseed, 

— 

Rapeseed,    . 

— 

Flour,     1  ^ 

sacks, 
larrels. 

274,593 

214,499 

321,585 

136,835 

1,806 

47,123 

24,132 

2,253 

463 

1,373 

315,938 


3,351 

897 

57,069 

10,636 

3,661 

868 

142,214 

842,782 

25 

30 

283 

60 

43 

... 

158 

... 

... 

... 

... 
83 

48 

1,389 

... 

.  •  • 

439,998 
68,408 

83,082 

56*,074 
7,592 

17,549 

67,782 

8,696 

550 

29,864 


718,839 

350,612 

326,114 

1,154,913 

1,861 

97,540 

81,767 

19,960 

68,245 

10,152 

817,925 

29,864 


Year  ending  Michaelmas  1844. 


AVheat, 

.     qrs. 

Barley, 

— 

Malt, 

,       — 

Oats, 

,       — 

Rye, 

— 

Beans, 

— 

Peas, 

— 

Tares, 

— 

Linseed, 

— 

Rapeseed,    . 

— 

Flour,    {^« 

acks, 
rrels. 

317,523 

194,811 

331,404 

93,032 

562 

57,983 

44,810 

3,954 

406 

565 

327,653 


3,664 

1,216 

44,415 

17,655 

1,010 

1,040 

107,906 

849,802 

... 
823 

a*. 

20 

19 

... 

550 

... 

•  •  • 

60 

•  •  • 

736 

•  •  • 

1,144 

•  •  • 

... 

360,432 
351,761 

204,048 

1,930 

44,259 

39,453 

17,839 

151,022 

18,537 

155 

73,236 


682,835 
608,642 
833,454 
1,254,788 
2,492 
103,085 

83,772 

22,343 
151,488 

19,838 
328,952 

73,236 


[Continued. 


ASS1VA.I&  OF  QRAIH  FBOK  1842  TO  1860. 

Akmtiu  op  Gbaik  ifto  London — CouHtmed. 

Year  ending  Michaelma*  184&. 


1 

Wbeat,        .    qrs. 

EDglijlh. 

Scotch. 

Iriib. 

Fomlp. 

Total. 

405,611 

1,000 

185 

246,551 

663,347 

Barley,        .      - 

577,300 

34,528 

8,977 

226,687 

442.492 

Malt,           .      - 

314,749 

1,054 

1,568 

317.871 

Oata,           .      - 

59,921 

117,638 

728,391 

412,'ll4 

1,318,067 

Rye,            .      - 

320 

320 

Beans, 

62,930 

91 

42,105 

95,126 

Peas,           .      - 

33,128 

45 

8,267 

41,440 

Tarea,          .      - 

1,712 

90 

26,859 

28,161 

Linseed, 

163 

"lOO 

214,690 

214,853 

liapeseed,    . 

285 

751 

13,509 

14,545 

■"■-.  { S^i, 

322,366 

1,768 

2,146 

326,279 

36,396 

36,396 

Yearmdi* 

g  MichaOma*  1846 

Wheat,        .    qrg. 

289.369 

602 

374 

698,687 

888,905 

Barley,        .      - 

192,658 

36,360 

3,677 

84,171 

315,761 

Malt,            .       - 

289,470 

925 

2,894 

293,289 

Oats,           .      - 

161,805 

86,531 

476,680 

46lll68 

1,126,174 

Ityo,            .      - 

685 

60 

745 

Be  BBS, 

43,964 

20 

"28 

87;584 

131,696 

Peas,           .      - 

41,369 

274 

37,854 

79,497 

Tares, 

8,067 

15.489 

18,646 

Linseed.      .      - 

152 

"'23 

140,729 

140,904 

Itapeaeed,   . 

877 

16 

9,241 

10,133 

f  ■»".  I  bS, 

242,019 

260 

10.480 

262,749 

100 

329,016 

329,016 

Year  endin 

g  MuAaelmtu  1847 

Wheat,        .    qra. 

262,866 

10,411 

18,661 

938,397 

1.230,836 

Barley,        .      - 

114,947 

27,471 

6,473 

401,402 

649,293 

Malt, 

224,978 

830 

2,347 

228,150 

Oats,           .      - 

78,967 

26,136 

132,469 

957i916 

1,194,488 

Rye,            .      - 

1,452 

4 

1,058 

20,075 

22,689 

Beans, 

35,246 

18 

5,810 

119,251 

160,326 

Peas, 

17,530 

1,136 

72.181 

90,646 

Indian  corn,      - 

118 

130,143 

130,261 

Tares,          .      - 

l','405 

"soo 

972 

17,505 

20,182 

Linseed,      .      - 

286 

920 

125,207 

126,413 

Rapeseed,    .      - 

177 

50 

9,364 

9,681 

"'-.  {  bS, 

222,154 

"384 

7,441 

25,926 

266,905 

3,400 

13,799 

760,629 

767,828 

568 
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Arrivals  of  Grain  into  London — Continued, 


Year  ending  Michaelmas  1848. 


s 

English. 

Scotch. 

Irish. 

Foreign. 

Total. 

Coastwise. 

E.  C.  Rail. 

Wheat,      .    qrs. 

247,767 

66,322 

320 

2,159 

701,061 

1,017,629 

Barley,      .    — 

165,710 

24,248 

14,967 

389 

272,844 

478,160 

Malt, 

238,856 

243,883 

927 

2,744 

•  *  • 

486,410 

Oats,          .    — 

86,328 

20,387 

52,756 

177,994 

720,308 

1,057,773 

Rye,          .    — 

183 

•  •  • 

26 

•  •  ■ 

6,179 

5,388 

Beans,       .    — 

26,585 

6,005 

205 

•  •  • 

167,808 

199,603 

Peas,         .    -— 

18,096 

4,224 

370 

352 

55,758 

78,800 

Indian  corn,  — 

•  •  • 

■  •  • 

•  •  • 

•  •  • 

14,512 

14,512 

Tares,        .    — 

1,613 

•  •  • 

1,210 

146 

17,885 

20,856 

Lentils,      .    — 

•  •  • 

•  •  • 

•  •  « 

8,675 

8,675 

Linseed,    .    — 

302 

•  •  • 

•  •  • 

228,776 

229,079 

Rapeseed,      — 

40 

•  •  • 

•  •  • 

7,841 

7,888 

^-.  1  zX 

184,034 

312,565 

200 

21,764 

618,668 

•  •  • 

•  •  • 

60 

62,734 

62,784 

Year  ending  Michaelma 

«1849. 

Wheat,      .    qrs. 

132,169 

26,841          171 

•  •• 

1,040,472 

1,199,653 

Barley,      .    — 

113,547 

13.964 

12,923 

210 

514,694 

665,328 

Malt, 

209,262 

246,968 

888 

2,499 

•  •  • 

459,617 

Oats,         .    — 

73,245 

11,407 

93,123 

92,561 

1,006,460 

1,276,796 

Rye,          .    — 

199 

47 

•  •  • 

61,676 

51,922 

Beans,       .    — 

29,345 

5,563 

85 

•  •  • 

94,366 

129,349 

Peas,         .    — 

22,814 

4,233 

18 

17 

100,027 

127,109 

Indian  corn,  — 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

19,667 

19,667 

Tares,        .    — 

3,216 

•  •  • 

150 

184 

36,868 

40,418 

Lentils,      .     — 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

4,193 

4,193 

Linseed,    .    — 

264 

•  •  « 

•  •  • 

•  «  • 

167,635 

157,799 

Rapeseed,      — 

121 

•  •  • 

•  •  • 

•  •  • 

11,857 

11,978 

^«"'       ramis. 

167,161 

295,890 

•  •  • 

40 

186,218 

649,309 

•  •  • 

•   •    •                                                            a    •    • 

1 

250 

102,878 

103,128 

Year  ending  Michaelmc 

IS  1850. 

Wheat,      .     qrs. 

145,173  1      40,943 

873 

45 

716,313 

1      903,347 

Barley,      .    — 

103,961 

8,958 

15,366 

15 

429,744 

668,044 

Malt,          .    — 

230,378 

262,828  :       900 

3,125 

•  •  • 

497,231 

Oats,          .     -— 

75,447 

32,014  i  66,587 

64,998 

1,043,584 

1,282,636 

Rye.         .    — 

53 

•  •  • 

16 

•  ■  • 

1,360 

1,429 

Beans,       .     — 

32,340 

9,627 

219 

79 

70,732 

112,097 

Peas,         .    — 

23,940 

3,476 

160 

122 

64,372 

82,070 

Indian  corn,  — 

•  •  « 

•  •  • 

•  •  ■ 

•  •  • 

4,390 

4,390 

Tares,        .     — 

3,282 

•  •  • 

190 

169 

16,983 

20,624 

Lentils,      .     — 

•  •  • 

•  •  • 

•  •  • 

4,440 

4,440 

Liuseed,     .     — 

33 

•  •  • 

28 

92,919 

92,980 

Flax-seed,      — 

20 

•  •  • 

75 

•  •  • 

95 

Rapeseed,      — 

917 

•  •  • 

50 

17,338 

18,305 

Flour     5  ^**'^^' 

193,717 

280,663 

386 

201,833 

895,986 

**°"''    {  barrels. 

•  •  • 

•  •  • 

200 

60,368 

60,668 

HD1IBEB8  OP  STOCK  IN  BMITHFrELD  PftOM  1841  TO  1861.      569 


I 
I 

I 

^os£-3a.?=<^=«« 

=sr=..r.=2r:» 

.-jr.W|:..r^ 

^ 

1 
If 
!i 

"ZllZ'-ZZlizl 

...^,„sj-.... 

-  ffl  ■•  u!  n  ■•  Tm  I'S'b  « 

1 

mmimi 

IMMIIMMI 

iimillllil 

■^ 

:  :  :  :  :  :a33aSi£: 

a»2»t;-aast3ss: 

!i 

IIBIIIKIII 

EHIBIHIII 

4 

;i^"oo««^a«««« 

SPgg?«g^Ad'A'lt 

1 

1 

■Ici^^cc^rTTfaSa 

II 

Hl||i.l|.||p 

«!SE!lB!ll 

"»!liill!M 

I 

H 

:  :  ::  :  :"S"&"  : 

II 

Sgp|S||.S.I|.| 

IIBI.I.P.SB.S8.S. 

m 

il 
Ii 

"II 

H 

=    .o^r^.SS-    .    .    . 

. ,ss^=„=s.  .  . 

;     -.»=r—  .  .  : 

offoST^a-^ff-ffy 

Hlilillllil 

iilllilHI 

i.6.i.||y.l.U.|i 

^..^.....^. 

:  :  :  ;  :  i'SS^S  : 

•"*-a23H-»-* 

lililllill 

a  -  A' A'  i'  S3P*t.  e.' J(-.  m 

-»f='Ss=».*. 

illlillillll 

liilliililil 

lillilillli 

I 

II 

i! 

:■:::::::::: 

■.:■.■.■.  ;SSESS= 

'lllllliiii 

iiiliiliil 

- 

1 

iiilllJIIIIIJ 

iiiliiiiiiiiji 

illlllimii^ 

THE  FARH^hB*  NOTE-BOOK. — ttO.  ZXX7III. 


; 

"1 

aJfJ.ISfSCiras     .=.3f-i,i?--=-      —*......   - 

1 

1 

f 

£ 'SffHWr! n n ?K n n         ®i::i»  wr.  w  f  idmdW         *«-H    ^  — ~~-c*rt     -o 

■s 

I 

n 

!l 

SlllllilBI  BlHIHsiM  liilSisiail 

=— E"aS'=E:==-        .-■=aSS£K33SS      SiJSaSSSggSK 

11 

lliilllllll  IlliiaaiJMiSIBBII 

^^li!li!-!!P  ^P!-y-iM!P  ^''^SIIIIIP 

] 

« 

:  :""'"''  :'"'  ;  :  :         :  :S32S3  =  ?IS-'*       3S2-2HS2S2S3 

II 

i^||§|||p.p    iiji.|f||.§§i    gissiiiiiip 

m 

d    .     aTSssiaSC usSS'EffB    ,    _    ,         o  =  t.I.    _    .^^ffl    .    ,    , 

an  =  -  =  =>o--^-S'«        ^-.u^oB-;-*-*-        #i«-.e.s.«nr.e-.*- 

ii!-=Sss**?J-35     =n.^..»Ss..     5* S".s! 

i 

1 

II 
il 

llplliiSISa    l|B!!SI!5H|    n.sii.iiyass 

i'siiiiiMii   stesasS§|S   ^'s^sessasss 

— s-=gaS8|S     |3!!S|S|||||     IPPIIIIIIi 

mmmm  mmMmm.  muimm 

ssi;s|35Sg3a=     sS^rSBsSfiSi"     SKa3BSr-8S|=s 

III 

riTi^jsara-j^sa-fK     ■sffss.w^*--*     — s — =-=s— »= 

£  =  rr5SSe^3rfTSS3r        =nx^;r^«S4^««-        s--«».-«^aa  =  -.e 

IlllillffliI  lililiillll  liiilllllill 

-s!S=«aS!!5»     iMmmUl    |i.S8S«S||||| 

!i 

iillllilllll  liiilllllill  iiilllllll 

1 

i 

1 

iiilimmu  iiilllllllsll  ij^lUlllliW 

nVHBEB  OF  ffrOCK  IN  SHlTHriBLD  FAOK  IMl  TO  1861.     £71  ' 


i.asisilillsi.  iiiiiiijiiy.  Bsiiiasa.8.B.as. 


*S==6S'a     s-csssasissss     —  .5-  -JUUS 


IfiliSSISiJB    ilSISIilSIgS     aSlSiailSill 


ii=a!i|l|l3S3     iip.lSlP.SSI     il31l5|!||S| 


:=3aia3,l,P8l     IgSHISMliS     l5?8Bll|Hi5S 


leiSMiy.ilB    EeSSIlSIBSSS    Si!J3HSI.|e 


III 


liMnssites   ssiss§|isiis   iiiiiieiiisi 

^'iss&sisssss    SKssasigssss  sfcssslllHsai 


UMU^MiM    iSlSlit.ailia    B§.b8,!sP.|!.H 


I  iNlslSI9!§M    IlliesiSSII^    SSSSiplnSSI 

Si;EiS59Sa'3S3>-      SgEg'SgB'SIESE:       SE"s22feHSaSSC 


llllllplSSI  58|l.|8.|i.|i.S.S.  IIIIIIHIIiS. 


ii»|iij|t|||  gsi.|S|i.s.|!,ii  si.B.miijy.s, 


*-»-lll!li!IB  !-l5il51!l--SI  IIIIIIjIISI^ 


iiihmiiiU  hiMmtu  hilMttnu 


1 


Tfjp^fsgir 


li 


BIsBilMI-l--  JIHIilKIII  iiillslii 


iisim  i'ifiiimm   ^tsmttms. 


mrnrnn  iSMiigHHi  liiiiiiiii 


"'=ri'-  =  "':;=2 


I 
II 

1 
i 

3 


psiiiBiiii  mmm  iiiiiiiii 


SIII!||||W|    SiS5|||?||W     :='"'8iMili 


mmmsii  mmmm 


ff«5^fl-TK^Sy 


ligjiillllll  sijifiiiii  ^^=g||||||| 


iliilillill  iiillliiliil  iljl^ll 


s^illlslill  MSMIMpl   liiiiiiiii 


li 


lllilillBil  llJIilliilii  gill||lil| 


i«l%iii^«i  i»iiiii|iisi^ 


VAMATIONB  IN  TBE  RDHBEBS  OF  STOCK  IN  fiMITflPIEtD  IS  1851.    578 

2 

1^ 

S  :S  :£  :5  :5 

:£  :S  iZ:  ;S 

:S  :S  ;S  :S  : 

:S  :S  :i  :3 

« 

j°n""** 

==°°=22=* 

22S2222S 

I      1 

i««^««„«.,« 

**''*  =  =  °  = 

22S2222S 

lis 

Ii 
a- 

Mwmn^^ 

sas^giiis 

ggggisiss 

ISIillSI 

;  s 

:SS  ■  :SS2S 

2sas  r'-  :" 

22*-a8ssa 

*3  :K  :S:« 

SSSSMIS 

§§s§§§gss 

S^l^l^^^ 

1  >v 

J  1 

lis 

~^.li 

„„„„„„„„„ 

^^Hn»«n^ 

SJS=6I»S 

SSSSSISSS 

ig3!«iS3 

X 

I! 

ssssssass 

asssssss 

seasKsssa 

=«sSS3sa 

s 

ju 

a?SSBS5£SS 

sKsssesa 

$gS|3t:SSS 

S5$3|S3E: 

i 

1  '  k 
I'f 

C*B*»**« 

„B*,n^„„^ 

«<ee««^«e 

% 

■d'—---— »"- 

■SawWBMOMl 

I6l.4«a,*0« 

% 

***'=*'*"" 

i  I    ! 

::::::::: 

***.*-,g3o 

llliu 

PIIKI8 

SIMIi^ 

SPIilSI 

i  Ji 

piipis 

iippi.ii 

IISSSISI 

IHIIHI 

SliKlBII 

ippisi 

:l,i' 

^2*2222*"- 

"""«"« 

n.^<^«««»«M 

««««="" 

J 

! 

^"«»«^ZZ« 

—.»««.«.««• 

*"*"*'•■**"= 

»««t*t^nM*' 

lit 

|ip8.ep 

3'«PP| 

tSippE. 

1     11 

33933853 

s33I8'?s6 

sjtgsjias 

Jli 

mmm 

p|S|S|6 

ISS.SIBJ.II. 

a|l|S|iS, 

^ 

., 

«e  =  «-||SljS 

-^-srssiaa 

^-SZtsSS« 

-r.rZS3{J8 

u 

||j|iliii 

^ikiiki 

fktki 

THE  FABMEKS'   NOTE-BOOK. — NO.  XXmU. 


i 

IT 

3  :3  :6  :!  :| 

:S  :S  :g  :8  : 

S  :S  :2  ;S  : 

S  :S  ;S  ;S  :S 

1 

h 

ij====****  = 

s;:;:;:" 

""•"""-"S 

\ 

flSSSSSSS"" 

=;;;;;;;: 

=  »■====«« 

1 

m 

=8g5Si«S 

iiaasisss 

giiiggil 

SSIsS^^i^ 

li 

"3  :g  ;S  :S  : 

35  ;a35  =  S  : 

2g2-=SSSg 

isssssiss 

li* 

ssiaisasi 

fSSIESill 

iggs^iii 

ISISIigeg 

I 

ii 

:':;:;;:;:: 

'*=°'=S2S 

S2S— "=- 

«nRn«nnnn 

1 

^*<=*232"2» 

";;"::; 

£2*°"°*'°* 

«U««>O.OB» 

1 

If* 

issssiis; 

msitnu 

I^^SISI^ 

lll^liiil 

n 

Its 

SSISaSSja 

lasiisssg! 

^SSiSSO 

BiSgiSgil 

S=S8S=SS« 

sssjsrssi 

55S^|Sss 

§235S?i=l 

i< 

««U,.«i,iC 

ooo=e==« 

"■«**SSS52 

I       \ 

°°°SS-"'*  = 

■""^^SSS 

1 

i 

ii 

^==-'-"===° 

==35  5**3 

asa£S5ss2 

I 

^;;;==;;;: 

e=«.=  B»-=» 

""""■"SS" 

S 

1 

ilPliP 

lllllll} 

illlS 

iPiiiiii 

liiiii 

iPHIM 

BliSiHI 

i'.iU 

fSIBI 

lilHIlP 

1 

1 

ii 

I 

H;5i;E 

IZZTl" 

-EHHi 

«rt»«««ZM« 

■"■""*•'■' 

li-' 

ippjip 

p|i|B|S| 

iSgSilll 

!S.i|ISgl.l 

i 

II 

355355233 

SlgSlsgi^ 

sSSHISi. 

spiipji 

li* 

slipjip 

638Eli3i| 

S|6|ll.g| 

Epps.ip 

•u.a 

»«*asasias 

"»*a2*sfta 

'^=rHsas 

""-sasaaa 

1 

kktkk 
1 

^ibkiii 

t£l£l£l£i 

likhhk 

5^ 

i^ 

-4  i  :2  :5  . 

S  ^a  :|  :3  --n 

'^  -S  'S  '§ 

■3  •■!.  'S  't  ■■ 

9 

a 
1 

i^ 

^i2«it*=-  =  s 

*=****"** 

».=.=«*-« 

"ZZIZZ" 

1 

^■==="=»«»2 

01  =  «B«««ffl« 

«flM«^flUpi 

*°**°°^** 

t 

m 
if 

gillSSIII 

SllSISigg 

§§lili§S 

lilSSSiSS 

SSjSIEIII 

asisgsass 

S=5S§I§S 

isssssasjis 

If' 

asBssssss 

sis§i§i§i 

ISIIiiSi 

$liaS£«3§ 

i 
I 

ii 

2232£22'=* 

ooca-aoog 

"-=•"-"=• 

1 

^***B«D  =  iiei 

*~s  ==■==*■=■ 

=====32^ 

-;;;=;^;; 

m 

ii^illiSI 

iiiaiggsi 

^SilS§Kg§ 

ISSi=e6l5 

1 

Ji 

gfiiiSSSsi 

assssi^is 

S^ISslg? 

s'issisjs 

if 

|SS|g23^S 

|$SS^S0S3 

S23Sa25= 

sassssasa 

•d  2  =  =  ""»■=-"  " 

■=!—"'"=' =  =  2  = 

'.  i' 

;^;^^^~^== 

oeso33a«H 

***■"*■•*** 

■*■•■*"'■'■"'"** 

i 

i 

,-«.ivx»:.oa=,= 

oo02«*-^sft 

„„„„„^~~ 

«inn»n««n« 

i 

lis 

J»WM|i 

lillpll 

P-PPfl 

; 

!j 

SHBWB 

HIPPII 

II-IIISI5- 

llPPias. 

» 

Jii 

|S|I|I|I| 

JIIPPII 

|§iMi|S 

3"S"S"2    5 

in 

"]„„„„„„„„„ 

*■*■"•*'*'*** 

'"""^sas 

=00=«,09« 

^^cIhcZ-x- 

««HHM««)«« 

«"«**-* 

*"2***£g* 

IM 

mum 

ISIPflS.;. 

i*!-?!-B!-' 

PiilSf! 

3 

!l 

mmm 

Blllipp 

IsS.li.sl.S 

i=SS3=lll 

in 

mwm 

^m^^ 

m%im 

l*!IIPS| 

■.<... 

'■■""sssijsa 

"^assaass 

"-5=5353 

— "sisaasa 

;j 

HtkkM 

JslElslils 

lliliisis 

pElsiil 

I 

576  TOE  farmers'  note-book. — HO.  XSIVIll. 

Tkermometrograpkia  for  (Ae  Agricv^ral  Year  ending  with 
October  1852.  from  obserratioDs  at  Annat  Cottage,  Pertnaliire; 
N.  Lat.  56°  25'  j  Elevation,  170  feet. 
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The  weekly  mean  tempenture  is  indicated  b;  (he  vpp<r  dark  line,  hiTJiig  referenca 
to  the  Bcile  of  degrees  Hi  the  left-htmd  side;  the  dotted  line  Bhows  the  weoUy  mean 
foi  the  preTious  fear.  The  irole  of  inches  at  the  right-huid  aide  refers  to  th« 
loKtT  dirlc  liae,  shawing  (he  depths  dF  rain  in  each  month,  with  n  dotted  line  for  the 
raoathi;  fall  of  rain  in  the  preceding  year.  To  pn»ide  s  aeole  for  the  intermediate 
uaKcI  line,  the  line  of  30  degrees  ma;  be  called  a  line  of  30  inches,  and  the  space 
between  it  and  the  line  below  can  then  be  divided  ioto  tenth  parts  of  an  inch. 

The  winter  wis  compantivelj  mild,  though  not  so  mild  as  in  1S50-61.  June  wm 
cooler  than  in  1S51,  but  in  Jnly  and  August  there  was  an  excess  of  beat,  causing  an 
unwontedlf  early  harvest. 

The  mean  temperature  of  the  Tegetating  season,  from  March  20  to  October  20,  was 
G3.S7  degrees;  tastjear  52.9G  degrees;  average  of  last  fire  rears,  £2,32  degrees. 

The  season  baa  been  still  drier  than  that  of  1S49-50,  The  rain  that  fell  ia  March 
and  April  was  scaiccly  measurable,  and  NoTsmber  and  December  were  remarkahlj 
dry.  There  was  an  excess  of  rain  in  January,  and  again  in  August.  A  full  supply 
in  June  came  proTidentially  before  tbe  eiflessire  beat  of  Jaty.  The  depth  of  rain 
fbr  the  twelve  months  was  23.50  inches,  and  for  tlie  Tegetating  eeason  13.25  inobes. 

"be  mean  temperature  for  the  twehe  months  was  4S.66  degrees;  prcTioas  year, 
,a  -I''  ^r-rreea  The  mean  for  tbe  twelve  moatbs  f^om  November  1826  to  October 
()■.,  .   ,iol.  >.  '"  '  I  degrees,  and  the  rain  in  that  period  measured  only  16.42 

'    .  '  .  ton-iersture  in  the  spring  and  summer  of  1S2 6  and  1BS2 

t  —  ud  difference  in  the  snpplj  of  rain  made  the  harvest  of 

<Vl<         .  ....  ^'■'    ibnndant.     The  summer  of  1S62  was  too  Trarm  for 

ne  tui...ps  of  L....>u.  -j-n. ,  -a  they  were,  at  a  comparatively  early  period,  to  meet 
"A  character  of  the  ordinary  climate  of  Scotland.  Hence  (he  running  to  Sower- 
f  the  bulb,  mildew  in  the  dry  weather  of  September,  and 
IS  in  many  instances,  which  t'-tether  have  caused  a  deficiency  in 
t\t"<-  -r-f  .  i.n,t.-.,v  k..     .,1.-,.  '....~i  i~  the  (<-~bility  «r 
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Adaptation  of  each  Variety  of  the  Potato  to  a  particular  Soil.  By 
George  W.  Hay,  of  Wbiterigg,  Melrose. — The  following  experi- 
ment was  undertaken  in  1852  at  the  suggestion  of  Mr  Stephens, 
author  of  The  Book  of  the  Farm^  in  order  to  ascertain  the  length  of 
the  filaments  which  different  varieties  of  potatoes  extend  previous  to 
forming  their  tubers,  with  the  view  of  aiscovering,  if  possible,  the 
varieties  best  adapted  for  the  different  textures  of  soils;  for  it 
seems  reasonable  to  expect  that  the  varieties  which  shoot  out  the 
longest  filaments  should  be  planted  in  soils  of  the  loosest  texture, 
and  that  dense  soils  would  obstruct  the  free  growth  of  such  varie- 
ties. To  determine  whether  this  idea  is  founded  in  truth,  it  will 
1)0  necessary,  next  season,  to  plant  the  varieties  possessing  the 
longest  filaments  in  both  the  densest  and  the  loosest  texture  of 
soil,  when  the  loosest  soil  ought  to  yield  the  larger  crop.  As  to 
varieties  with  very  short  filaments,  it  does  not  apparently  signify 
in  what  texture  of  soil  they  are  planted. 

AVliilc  such  an  experiment  w^as  in  hand,  I  detennined  on  ascer- 
taining the  particulars  contained  in  the  annexed  Table,  besides  the 
length  of  the  filaments — which  were  the  number  of  yards  planted, 
and  the  produce  obtained  from  the  bushel  of  seed.  It  will  be  seen 
that  22  varieties  were  tried,  in  24  lots,  those  of  Lots  22  and  24  being 
planted  of  seed  grown  at  home  last  year ;  and  it  is  interesting  to  ob- 
serve, in  Lot  23,  that  the  filaments  from  the  new  seed  were  much 
longer  than  from  the  seed  which  had  been  produced  on  the  farm  the 
year  previous,  showing,  in  some  degree,  the  power  of  the  plant  to 
adapt  itself  to  the  nature  of  the  soil.  It  may  be  remarked  that  the 
seecl,  in  both  cases,  originally  came  from  the  same  farm,  the  soil  of 
which  is  of  a  light  description.  It  will  also  be  seen  from  the  Table, 
that  while  the  early  varieties,  of  which  there  were  15,  had  their 
filaments  varying  in  length,  with  two  exceptions,  from  ^  an  inch  to 
3  inches,  the  late  ones,  being  9  in  number,  had  theirs  varying, 
with  three  exceptions,  from  3  to  8  inches.  In  an  experiment  like 
this,  conducted  only  in  one  season,  it  is  not  to  be  expected  that  a 
just  conclusion  can  be  arrived  at ;  and  a  course  of  years  will  even 
be  required,  assisted  by  accurate  and  varied  experiments,  before 
we  can  determine  the  congenial  relation  between  varieties  of  the 
]jotato  and  texture  of  the  soil.  With  the  view  of  following  out  the 
experiment,  and  of  ascertaining  the  effect  of  the  soil  upon  the  same 
sorts  of  plants  in  another  year,  the  produce  of  each  variety  has 
been  carefully  preserved ;  and  it  is  contemplated  to  arrange  the 
varieties,  according  to  the  length  of  their  filaments,  beside  each 
other,  in  different  textures  of  soils,  so  as  to  ascertain  as  nearly  as 
possible  the  prolificacy  attending  each  length  of  filaments,  in  the 
texture  of  soil  best  suited  to  its  habit. 

The  field  in  which  this  trial  was  made  is  a  stiff  clay  on  a  reten- 
tive subsoil,  which  had  been  drained  the  previous  autumn,  and,  of 
course,  was  scarcely  fitted  for  such  an  experiment,  although  the 

JOIRXAL. — JANUARY  1853,  2  Q 


578  THE  farmers'  note-book.— no.  XXXVIII. 

land  had  been  thoroughly  worked.  All  the  varieties  received  the 
same  treatment,  the  sets  being  cut  and  planted  by  the  same  parties; 
and  a  full  proportion  of  farmyard  manure  was  allowed,  with  an 
additional  mixture  of  about  3  cwt.  of  guano,  salt,  and  gypsum. 
The  length  of  the  filaments  Tvere  measured  when  the  plants  were 
in  full  vigour  of  growth,  in  the  beginning  of  August,  and  the  crop 
was  measured  and  weighed  when  it  was  lifted.  In  several  instances 
the  disease  had  prevailed  to  some  extent,  but  not  at  all  so  injuri- 
ously as  in  the  case  of  many  of  my  neighbours.  The  drainage  of 
the  land  being  very  recent,  as  well  as  the  existence  of  disease, 
both  tended  to  give  a  poor  return  ;  but  the  length  or  shortness  of 
the  filaments  could  not  probably  be  much  affected  by  such  circum- 
stances, and,  at  all  events,  all  the  varieties  were  under  similar  influ- 
ences. I  have  marked  the  varieties  unaffected  by  the  disease,  and 
all  the  others  seemed  to  be  affected  with  disease  in  about  the  same  pro- 

fortion.  The  unsound  tubers  were  picked  out  previous  to  storing, 
did  not,  however,  intend  to  make  the  result  known  this  year,  but 
as  the  habit  of  growth  of  the  potato  in  relation  to  the  nature  of  the 
soil  is  not  sufliciently  attended  to  by  farmers,  I  hope  some  one  will 
take  up  the  experiment  fully  in  the  coming  season,  and  this  has 
induced  me  to  make  this  statement. 

I  am  persuaded,  were  we  to  use  even  common  precaution  in  assi- 
milating the  habits  of  our  root  plants  to  the  texture  of  the  soil,  and 
to  attend  more  to  the  selection  of  our  seeds  and  roots,  we  would 
raise  not  only  much  larger  crops,  but  of  better  quality  ;  and  were 
we  also  to  follow  the  example  of  our  gardening  friends,  we  would 
collect  seeds  of  all  kinds  only  from  the  best-grown  and  most  healthy 
plants,  from  soils  similar  to  those  in  which  we  desire  to  raise  our 
own  crops.  It  is  known  to  us  all  that  good  plants  and  flowers  can 
only  be  propagated  from  good  stocks  and  seeds,  and  yet  we  almost 
always  act  in  a  manner  opposed  to  this  known  fact ;  for  do  we  not 
use  our  sets  of  potatoes  indiscriminately  from  the  pits,  cutting  large 
and  small  together,  and  even  taking  sets  from  both  ends  of  the 
tuber,  although  we  well  know  that  the  crown  gives  us  the  best 
plants,  while  the  end,  attached  by  the  filament  to  the  parent  stem, 
produces  an  almost  worthless  plant  ?  Again,  we  almost  invariably 
obtain  seed  for  planting  from  a  soil  directly  opposed  in  its  nature 
to  that  which  we  are  about  to  use,  without  reflecting  upon  the 
changes  which  a  plant  must  undergo  before  it  can  accommodate  it- 
self to  the  new  locality  in  which  it  is  placed.  AVe  mjiy  observe  in  all 
instances,  whether  of  grain  or  of  root  crops,  that  the  second  year's 
produce  is  invariably  better  than  that  after  the  first  year's  change, 
thereby  indicating  that  the  seed  has  become  more  assimilated  to 
the  nature  of  the  new  soil  and  climate.  No  doubt,  if  the  same  seed 
be  continued  for  a  length  of  time  in  the  same  locality,  it  will  dege- 
nerate, unless  proper  care  be  taken  to  prevent  its  decay:  but  what  I 
state  is  this — that  plants  intended  for  a  stiff  or  a  light  soil  ought  to  be 
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brought  from  a  similar  soil ;  and  care  should  always  be  taken  to 
provide  plants  and  seed  for  a  poor  soil  from  one  of  better  quality 
and  better  climate. 


Table  of  Varieties  op  Potatoes,  with  their  Lengths  of  Filaments. 


VARIETIES 


Early'and  I«t«  in  field 
•nd  ganl«D 


1. 
2. 
3. 

5. 

I     «. 

4   • 

S. 

9. 

in. 

11. 

12. 

13. 
14. 
15. 

IG. 

1- 

18. 

ly. 

20. 

,  21. 

:  oo 

I  ««. 

23. 
24. 


July  kidney 
Lawson's  conjuror 
Ash -leaved 
Dwarf  early  frame 
Coniin(»n  fniine 
Prince  of  Wales 
Guld  find»r.s 
Manlie'd  early 
.'ava 

Jackson *s  kidney 
Chapman'^  kidney 

Ilenk'd  kidney 

Fox's  early  gloI>e 
Williamson'^  early 
Martin'd  early 
London  dwarf  kidney 
American  dandy 
bcotdi  yam 
ORilvif's  re<l 
Tertlishire  red 
Orkney  rtd 
StiH)nd  American 
Do.,  new  sted 
Orkney  red 


Early  garden 
Second  early  garden 
Early  garden 
Earliest  garden 
Earliest  garden 
Second  early  garden 
Second  early  garden 
Early  garden 
Late' field 
Early  garden 
Elarly  garden 

Medium  garden 

Earliest  garden 
Earliest  garden 
Early  garden 
Earliest  garden 
Earlv  field 
I^te  field 
Very  late  field 
Kiriy  field 
Very  late  field 
Early  field 
Early  field 
Very  late  field 


Yards 
planted 
bjp  a 
bushel 
or  sets  ' 


Betamin 

bushels 

frpm  the 

bushel 

planted 


if92 

about  2 

992 

M       3 

928 

M    ^ 

976 

*>     4 

1064 

*>      4 

896 

M       4 

992 
1016 

816 
1000 


1000  i 


** 


3 

4 
3 
1 
3 


976 
936 

1008 
736 
736 

784 

896 

12«)8 

864 


Weifht 
produce 


si.     lb. 
9    10 


Length  of 
filaments 


DegTM 
of 


13 
16 
20 
18 
20 

1 
20 
13 

4 
10 


4 
0 
0 
4 
0 
12 
0 
2 
8 
4 


fuUy  4       21     10 

„     3       12      0 

about  3       10      4 

„     3     ;  11      6 

„     4    '  20      0 

,.      If       7    10 

fiiUy  4      20      0 

about  11     48      0 

fully   8      36      8 

These  three  varieties  were 

omitted  to  be  measured 

and  weighed. 


!  3  inches 
I  3  inches 

1|  to  2  inches 

<  1  to  2  inches 

'  1  to  2  inches 

6  to  8  inches 

1  to  2  inches 

1  to  3  inches 

:  6  to  8  inches 

■  1  to  1|  baches 

3  to  6  inches 

1  an  inch 

I 

2  to  3  hiches 
:  I  to  1  inch 

I  to  1  inch 
1  inch 

1  to  2  inches 
i  to  1  inch 

1  to  3  inches 

3  to  5  Indies 
6  to  8  inches 

2  to  5  inches 
8  inches 

6  to  8  inches 


Sound 
Soond 


Sound 
Bound 

Sound 


Sound 


Efft'cts  oj  Streams  upon  the  Atmosphere.  By  Mr  Peter  Mac- 
kenzie, West  riean,  Stirling. — I  have  often  thought  that  the 
gardeners  of  this  country  might  accomplish  more  than  they 
have  yet  done  in  the  way  of  raising  early  crops  of  fruits  and  • 
vegetables  in  the  open  air.  If  they  would  only  graft  a  few  more 
sprigs  of  natural  philosophy  on  their  tree  of  knowledge,  something 
useful,  as  well  as  ornamental,  might  yet  be  found  in  many  parts  of* 
the  country,  that  are  yet  under  the  rule  of  briars  and  thorns.  ^ 

Running  water  is  often  introduced  to  improve  the  appearance  of 
the  flower-garden  and  pleasure-ground,  with  good  effect ;  but  it  is 
seldom  used  for  the  purpose  of  obtaining  early  and  late  crops  of 
vegetables  and  fruits,  which  could  be  done  in  many  parts  of  our 
country  that  abound  in  banks  and  braes,  and  streams  in  abun- 
dance. It  is  long  since  Professor  Daniel  told  us,  in  his  Treatise  on 
Mtteorohgy^  that  a  running  stream  was  useful  at  the  bottom  of  a 
garden  ;  but  there  are  few  gardens  that  have  such  an  appendage,  or 
a  proper  use  made  of  one  where  it  exists.  But  there  would 
be  no  harm  in  making  gardens  where  gardens  never  existed  ;  and 
thousands  of  acres  of  waste  land  might  be  used  for  that  purpose, 
and  have  water  in  abundance,  from  the  foaming  cataract  ana  the 
murmuring  brook. 
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We  have  often  remarked  that,  in  many  parts  of  the  country, 
it  is  pleasant  to  look  upon  the  inroads  which  the  spade  and  the 
plough  are  making  upon  waste  patches  of  ground  that  abound  in 
many  places — places,  too,  that  were  at  one  time  thought  too  steep 
to  work,  yet  produced  abundance  of  thistle-down,  that  floated  grace- 
fully upon  the  autumn  breeze  over  cultivated  fields  and  gardens — 
that  are  now  producing  heavy  crops  of  useful  vegetables.  What 
has  been  accomplished  with  little  trouble  and  expense  in  one  place, 
may  be  done  in  a  thousand  other  parts  of  the  kingdom. 

Many  of  the  sloping  banks  of  our  rivers,  that  arc  at  present 
covered  with  briars,  whins,  broom,  blackthorn,  and  mountain-ash, 
might  be  formed  into  terraced  gardens,  producing  flowers,  fruits, 
and  vegetables  in  abundance  to  an  increasing  population,  and 
have  them  as  early  in  the  season  as  those  that  live  in  more  favoured 
latitudes.  Mauy  of  our  river-banks  are  sheltered  from  the  biting 
north  and  cast  winds,  and  the  wild-flowers  that  grow  there  are 
protected  from  their  withering  influence,  and  the  cutting  blast  is 
converted  into  the  soft  breeze  that  dallies  with  the  d^odii  and 
the  primrose. 

One  great  destroyer  of  early  and  late  vegetables  is  the  hoar- 
frost. We  are  informed  by  meteorologists  that  the  white  frost 
which  appears  in  the  mornings,  chiefly  in  autumn  and  spring,  is 
merely  frozen  dew.  It  is  generally  the  consequence  of  a  sudden 
clearing  up  of  the  weather  after  rains,  when  a  considerable  degree 
of  cold  is  produced  by  the  rapid  evaporation.  In  our  European 
climate,  it  usually  happens  that,  after  a  fall  of  rain,  the  wind  shifts 
into  a  northern  quarter,  and  the  atmosphere  suddenly  clears  up. 
When  this  takes  place  during  the  night,  or  early  in  the  morning, 
a  strong  radiation  of  heat  from  the  earth  commences,  the  cooling 
eff'ect  of  w^iich  is  increased  by  the  copious  evaporation  from  the 
wet  surfaces  of  the  plants  and  the  grass.  The  influence  of  evapo- 
ration on  the  phenomenon  is  obvious  from  this,  that  the  moisture 
which  appears  in  the  form  of  dew,  before  sunrise,  is  often  changed 
into  rime  or  hoar-frost  on  the  appearance  of  that  luminary.  The 
reason  is,  that,  as  the  atmosphere  begins  to  get  warmed  by  the 
sun's  rays,  the  evaporation  is  accelerated,  and  consequently  the 
cold  at  the  wet  surface  of  the  ground  augmented. 

Hence  we  see  the  reason  why  frosty  nights  are  so  much  more 
prejudicial  to  the  tender  shoots  of  plants,  when  they  are  succeeded 
by  very  bright  mornings.  Hence,  also,  hoar-frost  is  formed  on 
grass  or  plants,  when  the  thermometer,  placed  a  few  feet  above 
the  ground,  indicates  a  temperature  three  or  four  degrees  above 
the  freezing-point. 

llunning  streams  through  gardens  have  been  recommended  as  a 
preventive  against  the  injurious  effects  of  hoar-frost  upon  vegeta- 
tion. If  the  running  water  does  good  in  the  one  place,  we  may 
naturally  look  for  the  same  effects  in  another;  and,  by  taking 
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advantage  of  natural  laws,  the  steep  uncultivated  banks  of  our 
country  may  yet  produce  some  of  our  earliest  and  best  vegetables. 

On  the  subject  of  cold  produced  by  radiation,  Dr  Wells  makes 
the  following  curious  statement :  "  I  had  often,"  he  says,  "  in  the 
pride  of  self-knowledge,  smiled  at  the  means  frequently  employed 
by  gardeners  to  protect  tender  plants  from  cold,  as  it  appeared 
to  me  impossible  that  a  thin  mat,  or  any  such  flimsy  substance, 
could  prevent  them  from  attaining  the  temperature  of  the  atmo- 
sphere, by  which  alone  I  thought  them  liable  to  be  injured.  But 
when  I  had  learned  that  bodies  on  the  surface  of  the  earth  became, 
on  a  still  and  serene  night,  colder  than  the  atmosphere,  by  radiat- 
ing their  heat  to  the  heavens,  I  perceived  immediately  a  just  reason 
for  the  practice  which  I  had  before  deemed  useless." 

Some  may  smile  at  the  idea  of  running  water  protecting  tender 
plants  from  the  hoar-frosts  of  spring  and  autumn  ;  but  perhaps 
our  knowledge  on  such  subjects  is  not  so  correct  as  it  ought  to 
be  ;  and  those  who  have  suffered  losses  from  the  effects  of  frost, 
will  not  grudge  to  bestow  a  few  minutes  of  their  time  to  any 
rational  plan  that  may  prevent  disappointments  in  time  to  come. 

But  there  are  some  things  connected  with  running  waters  I 
have  never  clearly  understood;  and  it  may  not  be  uninteresting  to 
scientific  men  to  turn  their  attention  that  way,  for  the  benefit  of 
the  world,  if  it  has  not  already  been  done. 

Now,  it  would  be  satisfactory  to  know  what  effect  the  streams 
of  our  country  in  the  spring  and  autumn  have  upon  the  air  in  their 
vicinity,  in  preventing  hoar-frost  being  formed  on  their  banks, 
and  how  far  the  cultivators  of  the  soil  could  take  advantage  of 
such  means  in  growing  tender  vegetables,  in  order  to  have  a  better 
supply  of  early  and  late  crops,  and  in  w^hat  condition  or  motion  the 
water  causes  the  greatest  effect  on  the  air,  from  "  its  fountains  in 
the  mountains,"  till  it  ends  "  with  a  mighty  uproar." 

To  show  that  what  we  have  been  endeavouring  to  recommend 
as  a  national  good  may  be  put  into  practice,  we  may,  in  conclusion, 
state  a  fact  or  two,  that  may  bo  ascertained  by  any  one  who  may 
feel  interested  in  this  matter. 

The  banks  of  the  Uannock  are  in  several  places  very  steep ; 
more  particularly  from  where  it  enters  the  carse  ground,  to  near 
the  village  of  Milton.  In  various  places  they  appear  to  have  under- 
gone little  change  from  the  hands  of  man,  since  the  days  of 
AVallace  and  Bruce,  or  since  Jnmes  III.  of  Scotland  was  slain  in 
Beaton's  51  ill ;  but  in  several  places,  great  changes  have  taken 
place  lately.  By  means  of  draining,  trenching,  digging,  and  manur- 
ing, where  the  feet  of  man  or  beast  were  seldom  seen,  and  were 
in  danger  in  such  places,  rich  crops  of  vegetables,  for  the  use  of 
man  and  cattle,  are  now  raised.  Part  of  the  banks  is  very  steep, 
and  yet  good  crops  of  vegetables  are  obtained  from  what  may  be 
called  hanging  gardens ;  also  agricultural  crops  are  obtained  from 
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Bituationa  where  many  never  expeetcd  to  see  them  grow ;  and  it 
muBt  be  gratifying  to  every  right-minded  individual  to  witness  the 
effect  of  trade  and  the  spade  in  improving  Bannockbum  and  ita 
neighbourhood.  The  thanks  of  the  country  are  certainly  due  to 
those  who  have  set  the  example  to  others,  of  what  may  yet  be 
done  in  improving  the  waste  places  of  me  land.  Above  the 
village  of  Bannockbum,  and  near  the  spot  where  one  of  the  kings 
of  Scotland  drew  his  last  breath  after  he  had  fled  from  the  batue 
of  Sauchicburn,  is  a  flat  piece  of  ground,  which  has  been  cultivated 
for  many  years  aa  a  market-garden.  The  gardener  informed  me 
that  he  lias  observed  the  hoar-frost  on  hia  vegetables  in  a  spring 
or  autumn  morning,  and  yet,  for  several  feet  inwards,  along  the 
bank  of  the  stream,  there  was  scarcely  any  to  be  seen  :  the  run- 
ning water,  agitating  the  air,  probably  prevented  the  moisture 
from  freezing  upon  the  crops.  Much,  no  doubt,  will  depend  upon 
the  strength  of  the  water  and  the  nature  of  the  bed  of  the  river, 
in  preventing  hoar-frost;  and  where  time  and  opportunity  occur 
for  making  observations  and  experiments,  more  light  may  yet  be 
thrown  on  a  subject  that  may  prove  useful  to  many  cultivators  of 
the  soil. 

Peculiar  Disease  in  the  Turnip  Crop  o/'1852. — A  disease,  which 
I  at  first  supposed  to  be  that  known  among  farmers  as  "  the  rot," 
made  its  appearance  about  the  end  of  August  last  in  the  turnip 
crop,  which,  if  as  general  and  rapid  in  its  progress  as  vij  in- 
quiries at  one  time  led  me  to  fear,  would  have  been  far  more 
calamitous  in  its  results  than  the  failure  of  the  potato.  It  was  only 
on  September  2.3  that  my  attention  was  first  seriously  directed 
to  the  disease,  so  that  opportunity  has  only  been  given  to  collect  a 
few  facts,  the  deductions  to  be  drawn  from  which  must  bo  left  to 
fiiturc  observation. 

The  first  field  I  examined  was  at  Corehouse,  near  Lanark,  on  a 
farm  belonging  to  Miss  Edmonstoune  Oranatoun,  The  field  con-, 
sisted  of  green-top  whites,  and,  at  a  cursory  glance,  the  luxuriance 
of  the  foliage  was  indicative 
of  a  strong  and  healthy,  but 
somewhat  rapid  growth.  On 
a  closer  examination,  how- 
ever, of  some  of  the  plants,  a 
brown  spot  was  seen  on  a  few 
of  the  lower  leaves,  wbicb 
presented  altogether  an  ap- 
pearance of  decay,  being 
yellow  and  flaccid.  These 
blister-like  spots,  as  in  fig.  1, 
had  an  eye  nearly  black,  sur- 
rounded by  a  yellowiBh  cir- 
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cle  showing  greater  symp- 
toms of  decay  than  that  pre- 
sented by  other  portions  of 
the  leaf.  On  pursuing  the 
iavcBtigation,  a  cicatrice  or 
gangrenous  wound,  from  an 
inch  to  an  inch  and  a  half  in 
length,  was  seen  in  the  crown 
of  the  bulb,  as  on  the  left 
side  of  fig.  2,  the  edges  being 
somewhat  jagged  and  dark- 
coloured.  No  other  external 
mark  of  disease  was  appa- 
rent. On  touching  the 
bulb,  it  was  found  to  yield  to 
pressure;  and  on  applying 
^renter  force,  a  semi-transparent  fluid,  of  most  fetid  odour,  exuded 
trom  the  wound  already  referred  to.  On  incision,  the  whole  of  the 
cellular  tissue,  to  within  two  inchea  of  the  root,  was  found  in  a 
state  of  piitp,  and  giving  off  a  most  intolerable  stench.  In  none 
of  the  bulbs  was  there  any  symptom  of  decay  at  the  root,  which 
always  seemed  pretty  healthy,  although,  in  a  few  instances,  some- 
what "  fozy."  To  describe  the  bulb  in  familiar  terms,  it  may  bo 
said  to  he  a  shell,  half  tilled  with  a  putrid  pulpy  mass,  supeTiDcum-: 
bent  on  which  was  a  semi-transparent  fluid,  reaching  to  the  lower 
part  of  the  crack.  In  nearly  every  instance  a  perfect  leaf  is  found 
growing  downwards  into  the  bulb,  partly  immersed  in  the  water, 
and  presenting  that  peculiar  blanched  look  common  to  all  plants 
when  deprived  of  light.  This  leaf  is  seen  through  the  incised  «de 
of  the  turnip  in  fig.  2. 

On  examination  by  the  microscope,  the  putrid  matter  was  found 
to  swarm  with  animalculie,  as  in  fig.  3.  They  presented,  under  a 
low  magnifying  power,  all  the  characteristics  of  tne  vihrioTtes  tritici; 
hut  on  subjecting  them  to  a  higher  power,  the  resemblance,  as  in 
fig.  4,  is  nearer  that  of  the  eel  of  tiles.     The  head  and  tail  were 


nearly  transparent,  and  of  a  shining  colour ;  the  body  of  a  yellowish 
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brown,  aud  appearing  granulated  on  its  surface.     In  fig.  5  the 

Fig.  5.    Fig.  6.    head  18  shown  more  powerfully  magnified.     In  re- 

^^       ^^      spiration,  or  in  the  act  of  suction,  the  gullet  (as  I 

^^\      ^R\   presume  it  to  be)  is  withdrawn,  as  in  fig  6,  and  then 

yX       >tv  rapidly  pushed  forward.     In  familiar  terms,  it  may 
be  described  as  a  trunk,  like  that  of  the  common 
house-fly,  but  contained  in  the  cavity  of  the  body.     The  lower 
tennination  of  the  gullet  was  not  very  distinctly  seen. 

The  loss  by  the  disease  in  this  field  (twelve  acres  in  extent)  was 
fully  one-fourth  of  the  entire  crop.  It  may  be  interesting  to  know 
that  this  field  was  drained  four  feet  deep  in  1848 ;  and  in  1850  it 
was  broken  up,  limed,  and  subsoiled,  and  sown  with  oats  the  fol- 
lowing year.  The  present  crop  (green-top  whites)  was  sown  in 
the  first  week  of  June,  the  manure  applied  being  farmyard  dung 
and  guano  in  the  usual  proportions.  At  every  stage  the  growth 
of  the  crop  had  been  exceedingly  rapid.  The  soil  may  be  de- 
scribed as  a  light  brown  loam,  and  is  in  every  way  well  adapted 
for  turnips.  The  elevation  is  550  feet  above  the  sea,  and  the  field 
has  an  eastward  exposure. 

Adjoining  the  green-top  whites  was  a  field  of  Aberdeenshire 
yellow  bullocks  similarly  affected,  but  not  to  the  same  extent. 
These  were  sown  on  the  18th  May.  The  loss  on  this  field  may  be 
reckoned  at  one-tenth.  The  swedes  on  this  farm  (sown  on  14th 
i^nd  15th  May)  were  quite  free  from  any  disease.  Mr  Boss,  who 
has  the  management  of  the  estate,  first  observed  disease  about  the 
4th  September,  from  which  time  its  progress  was  very  rapid. 
From  the  time  of  my  visit,  he  made  daily  a  very  careful  inspec- 
tion of  the  several  fields,  and  noticed  that  the  disease  continued  to 
spread  until  the  first  week  of  October,  when  it  received  a  check, 
owing,  no  doubt,  to  the  cold  weather. 

With  the  view  of  furnishing  data  for  future  investigation,  Mr 
Boss,  at  my  request,  inoculated,  on  the  27th  September,  twenty 
sound  bulbs  of  the  green-top  whites,  and  twenty  of  the  Aberdeen- 
shire yellows.  The  inoculation  in  ten  of  each  kind  was  performed 
by  making  a  vertical  incision  in  the  crown  of  the  bulb,  that  being 
the  part  where  the  disease  is  first  noticed.  A  small  quantity  of 
putrid  matter  from  a  diseased  bulb  was  then  inserted  in  the  wound. 
In  the  remaining  ten  of  each  variety,  the  incision  was  made  at  the 
side.  On  the  19th  October,  the  inoculated  bulbs  were  examined, 
when  it  was  found  that,  of  the  ten  Aberdeen  yellows  incised  at  the 
crown — 

2  were  quite  rotten. 
4  partially  so. 

4  remained  sound. 

Of  those  inoculated  at  the  side — 

3  were  partially  diseased. 
7  remained  sound. 
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Of  the  green  top-white  inoculated  at  the  crown — 

5  were  quite  rotten. 

2  very  nearly  so. 

2  remained  sound. 

Of  the  same  variety  inoculated  at  the  aide — 

3  were  quite  rotten. 

6  very  nearly  so. 

1  remained  aound. 

The  inoculation  waa  performed  altematelv  on  the  north  and 
sout)i  sides  of  the  bulbs ;  acid  it  was  found  that  those  inoculated 
on  the  south  side  exhibited  tlie  disease  in  a  much  more  virulent 
degree  than  those  on  the  north. 

1  nlso  examined  some  fields  in  various  parts  of  East  Lothian, 
where  the  disease  had  at  that  time  made  rapid  Btndes.  Here 
it  chiefly  appeared  among  Skirving's  and  the  other  varieties  of 
purple-top  yellows — the  green-top  yellows  being  scarcely  touched, 
while  the  swedes  and  globes  were  entirely  free  from  taint.  Oppor- 
tunities were  afTordcd  for  examining  the  same  kind  of  turnip, 
(Skirving's  purple-top  yellow,)  both  early  and  late  sown,  on  trencn- 
ploughed  and  ordinary-ploughed  land ;  and  I  found  that  the  early- 
sown,  on  ordinary-ploughed  land,  were  diseased  to  fully  one-half  of 
tlie  entire  crop.  On  the  trench-ploughed  land,  the  loss  among  the 
latc-Bown  extended  to  about  one-fifth ;  the  disease  among  the  early- 
sown  being,  however,  decidedly  worse.  I  may  mention,  further, 
that,  on  the  trench- ploughed  land,  that  portion  of  the  crop  not 
affected  was  Infinitely  superior  to  that  on  ordinary-ploughed  soil. 

I  subjected  a  portion  of  the  tissue  of  a  green-top  white  turnip 
(from  a  farm  In  East  Lothian,)  to  microscopical  examination,  the 
disease  being  in  an  incipient  stage,  and  before  visible  putndi^ 
commenced.     Some  of  the  cells  ^^   ~ 

were  filled  with  an  orange- 
coloured  matter,  nearly  opaque, 
indicated  bv  the  dark  portions 
in  fig.  7.  'Che  portion  examined 
was  taken  from  an  inch  below 
the  neck,  and  its  appearance  to 
the  naked  eye  showed  merely 
a  slight  discoloration,  although 
the  smell  was  somewhat  pu- 
trescent. Even  in  this  stage 
of  the  disease,  the  crack  or 
wound  In  the  crown,  as  in 
fig.  2,  was  clearly  developed ; 
proving,  so  far  as  my  investigations  have  yet  been  carried,  that 
the   disease   arises   from  external  agency.      An  examination  of 
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tbe  tisanes,  during  the  progression  of  the  disease,  merely  shows 
a  larger  number  of  the  cells  filled  with  the  discolonrea  matter, 
until  we  come  to  what  may  be  called  its  second  stage,  when, 
oa  cutting  into  a  bulb  an  inch  from  the  crown,  and  below  the  crack, 
we  find  the  appearance  in- 
dicated in  fig.  8 ;  the  dark  ^'8-  ^ 
mass  in  the  centre  being  a 
mass  of  corruption,  as  in 
fig.  3.  Tbe  black  spot  on 
the  right-hand  side  of  fig.  8 
shows  the  external  wound 
proceeding  inwards  and 
downwards.  Fig.  9  is 
section  cut  from  the  same  j 
bulb  near  tbe  root,  the  decay  I 
dividing  about  the  centre 
of  the  oulb,  and  progress- 
ing towards  the  root  in  two 
channels,  indicated  by  the 
two  dark  masses  in  tbe 
figure.  In  some  instances 
Ifound  the  decayed  matter, 
in  its  progress  downwards, 
taking  a  circular  form,  and 
leaving  a  central  portion  of 
the  turnip  quite  sound.  In 
no  instance  have  I  found  i 
the  decay  extend  to  tbe  [ 
root.                                        I 

In  the  Experimental 
Grounds  of  Peter  Lawson  ' 
&  Son,  seedsmen,  situate 
within  a  mile  of  Edinburgh, 
the  stale  of  the  purple-top 
yellows  confirms  the  re- 
marks made  in  reference  to 
those  in  various  parts  of 
East  Lothian.  Here  also  the  green  ind  red  globes  were  afiected, 
and  also  the  Border  imperial-purple  tops,  although  not  to  the  same 
extent.  The  Fettercaim  and  green-top  swedes  were  likewise  suf- 
fering from  disease,  to  the  extent  of  fully  one-baif  the  entire  crop ; 
but  me  nature  of  it,  so  far  as  I  have  been  enabled  to  investigate 
it,  is  different  from  what  I  have  already  described :  there  is  no 
brown  spot  seen  on  the  leaves,  neither  is  there  any  wound  on 
the  crown  of  the  bulb.  In  most  cases,  also,  we  find  decay  in 
the  roots,  a  microscopical  examination  of  which  will  be  seen  in 
fig.  10,  taken  from  a  Fettercaim  swede ;  the  green-top  variety 
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also  preBeutiiig  a  similar  appearaDce.     I  find  disease  also  in  the 
Deck,   CD    cutting    into    which   a  p^,  jq. 

disculoured    spot    ia    seen,   which 

fraduallj  proceeds  downwards. 
'he  result,  however,  in  the  swedes, 
I  have  invariably  found  to  be,  not 
pTitridity,  but  the  drying  up  of  ail  ^ 
nutritious  matter,  and  leaving  a' 
spongy  mass,  \ 

It  may  be  ntcntioncd,  that  in  no  ^ 
case  have  the  tankard  varieties  of  \ 
the  turnip  been  attacked. 

Tiic  short  time  allowed  for 
investigating  the  disease  before  it 
received  a  check,  afforded  no  op- 
portunities for  arriving  at  definite 
results  aa  to  its  origin.  Aly  object,  therefore,  is  simply  to  place 
on  record  alt  the  facts  which  1  have  been  enabled  to  accumulate, 
so  ns  to  supply  materials  for  future  investigation.  In  the  mean 
time,  I  shall  he  glad  to  be  placed  in  possessiou  of  any  observations 
which  have  been  made  by  those  farmers  who  have  suffered  from 
the  disease,  aa  I  hope  to  be  enabled  to  carry  my  investigations 
finther  next  season.  Any  communications  relative  tlicreto  may 
bu  atidresscd  to  the  care  of  the  publishers  of  this  Journal. 

li'ebsters  Ire/and  as  it  is.* — Tlic  announcement  of  a  good  field  for 
investment  is  a  welcome  piece  of  intelligence  at  any  time,  but  it  ia 
peculiarly  so  at  the  present  moment,  when  eold  is  pouring  so  fast 
into  the  country  that  millionaires  do  not  well  know  what  to  do  with 
it.  The  considerable  portion  which  comes  to  tins  country  of  the 
tive-aud-twcnty  millions  sterling  per  annum  now  being  dug  up  in 
California  and  Australia,  is  putting  capitalists  at  their  wits'  end. 
Railways  arc  still  by  no  means  a  very  safe  investment;  and  as  for 
the  Banks,  interest  baa  gone  down  so  dreadfully  that  one  may  as 
well  hide  their  guineas  in  a  napkin  as  consign  them  to  their  on- 
giateful  coffers.  The  Bank  of  England,  which  the  Currency  Act 
has  made  a  regular  tomb  for  British  gold,  is  like  to  burst  with 
superabundance  of  treasure ;  and  unless  Louis  Napoleon  consider- 
ately relieves  it  by  a  coiip-de-guerre  of  some  twenty  millions,  it  is 
like  to  be  grievously  embarrassed  by  the  very  excess  of  unremune- 
rative,  un interest-paying  capital,  wntch  the  wisdom  of  Parliament 
has  condemned  to  perpetual  imprisonment  in  its  vaults. 

It  is  in  this  novel  state  of  affairs  that  ^Ir  Webster  comes  for- 
ward with  a  hint  to  capitalists.  Money  is  decidedly  "  looking 
down  "  in  the  market,  and  Labour  "  looking  up."     Gold  is  pour- 

•  Inland  contidend  at  it  Fuldfor  InrtHmenl  «r  Raidemet.    By  W.  B.  WaiisiKa. 
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ing  into  the  country  and  men  are  pouring  out, — interest  is  falling 
and  wages  rising, — and,  as  the  Twies  says,  instead  of  two  men 
running  after  one  master,  we  shall  soon  have  two  masters  after 
one  man !  A  man,  therefore,  can  no  longer  content  himself  with 
living  on  the  produce  of  his  realised  wealth,  otherwise  every  year 
he  will  find  himself  descending  in  the  money-scale,  and  the  income 
which  once  kept  him  in  luxury  will  ere  long  hardly  suffice  to  sus- 
tain him  in  comfort.  He  must  set  his  money  a-fructifying  in  the 
pursuit  of  business,  and  so  make  the  increased  gains  now  accruing 
to  Industry,  a  set-off  against  the  diminished  interest  yielded  by 
Capital. 

"There  is  no  bank  in  which  capital  may  be  so  beneficially 
invested,"  says  the  Earl  of  Derby,  "  as  in  the  soil ; "  a  remark 
which  all  history  corroborates,  and  which  Mr  Webster  "  repeats 
emphatically  "  as  being  at  this  time  most  especially  applicable  to 
land  in  Ireland.  The  Emerald  Isle  is  the  spot  to  which  he  advises 
all  active  capitalists  to  betake  themselves;  and  if  he  does  not 
represent  it  as  an  actual  Valley  of  Diamonds,  such  as  delighted  the 
eye  and  filled  the  pockets  of  Sinbad  of  old,  he  at  least  describes  it 
as  such  a  green  oasis  in  the  desert  of  bad  investments,  as  will 
amply  repay  the  discriminating  speculator  who  may  choose  it  as 
the  field  of  his  labours.  And  we  believe  Mr  Webster  is  right. 
This  is  by  no  means  the  first  work  we*have  read  on  the  subject ; 
and  even  after  giving  our  sceptical  spirit  full  sway,  and  msiking 
the  largest  allowance  for  prepossessions  or  predilections  on  the  part 
of  the  various  authors  who  have  recently  been  depicting  "  Ireland 
as  it  is,*'  we  think  it  is  past  all  dispute  that  their  reports  are  in  the 
main  correct,  and  that  nowhere  will  a  shrewd  capitalist,  and  still 
more  a  monied  farmer,  find  so  sure  and  profitable  an  investment 
for  his  wealth  and  skill. 

Before  going  up,  however,  to  possess  this  goodly  land,  it  may 
be  well  to  take  a  risgah  view  of  it ;  and  following  the  example  so 
ably  set  us  by  Mr  Webster,  we  are  most  willing  to  indulge  our 
readers  with  the  fullest  account  of  the  geological,  meteorological, 
hydrographical,  ethnographical,  and  politico-economical  views  of 
the  subject,  as  may  come  within  the  humble  limits  of  half-a-dozen 
pages  of  this  Journal. 

The  most  prominent  feature  of  the  geological  structure  of  Ire- 
land is,  that  most  of  the  great  mountain-chains  are  near  the  coast, 
while  the  central  portion  is  comparatively  level,  and  may  almost  be 
said  to  form  one  vast  plain  stretching  across  the  island  from  Dublin 
to  Galway.  By  far  the  most  extensive  of  its  geological  formations 
is  limestone ;  while  granite,  micii-slate,  old  red  sandstone,  yellow 
sandstone,  and  basaltic  rocks,  appear  in  varying  proportions.  In 
this  its  geological  point  of  view,  Ireland  has  a  great  advantage 
over  England,  inasmuch  as  we  do  not  find  there  the  poor  sandy 
districts  which  characterise  theBagshot  Heath  formations;  neither 
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are  there  any  of  the  poor  clay  soils,  such  as  are  found  on  the  Lon- 
don, the  Plastic,  the  Oxford,  and  the  Weald  clays;  the  greater 
portion  being  a  good  loam,  resting  upon  limestone,  with  thousands 
of  acres  on  the  old  red  sandstone,  of  fine  corn-land  similar  to 
Herefordshire  and  Devonshire.  The  country  is  so  indisputably 
fertile  and  favourable  to  the  pursuits  of  agriculture,  that  the  fol- 
lowing remarkable  testimonials  in  its  favour  are  only  given  for  the 
sake  of  those  who  have  hitherto  devoted  no  attention  to  the  sub- 
ject. "  The  luxuriance  of  the  pasture,"  says  Mr  M'CuUoch,  "  and 
the  heavy  crops  of  oats  that  are  everywhere  raised,  even  with  the 
most  wretched  cultivation,  attest  its  extraordinary  fertility."  Mr 
Wakefield  says — "  A  great  portion  of  the  soil  of  Ireland  throws  out 
luxuriant  herbage,  springing  from  a  calcareous  subsoil  without  any 
considerable  depth.  This  is  one  species  of  rich  soil  in  Ireland, 
and  is  found  throughout  Roscommon,  parts  of  Galway,  Clare,  and 
other  districts.  Some  places  exhibit  the  richest  loam  I  ever  saw 
turned  up  with  the  plough."  Speaking  of  Limerick  and  Tippe- 
rary,  Arthur  Young  declares  that  "  it  is  the  richest  soil,  and  such 
as  is  applicable  to  every  wish.  It  will  fatten  the  largest  bullock, 
and  at  the  same  time  do  equally  well  for  keep,  for  tillage,  for  tur- 
nips, for  wheat,  for  beans, — in  a  word,  for  every  crop  and  circum- 
stance of  profitable  husbandry."" 

The  following  tables  exhibit  the  relative  productive  powers,  per 
statute  acre,  of  the  soils  of  England  and  Ireland.  The  first  shows 
the  average  crops  of  the  cultivated  land  generally  in  the  two 
countries : — 

Wheat,  in  lb.  of  corn,     . 

liiiTlQjy  •••  •••  •  a  . 

V/OilSy  •••  ...  •  .  . 

Potatoes,...         ..  .  .  . 

Thus  the  general  average  of  the  produce  per  acre  Is  in  favour  of 
Eiifj^land ;  but  it  must  be  recollected  that  the  agricultural  system 
of  England  is  far  before  that  of  the  sister  isle;  and  when  we  come 
to  look  at  the  produce  of  the  best,  and  naturally  better  attended 
to,  soils  of  Ireland,  we  find  an  amount  of  produce  to  which  England 
has  nothing  to  compare. 

Produce  op  the  Best  Land  in  Ireland. 

Wheat,  (Waterford,)       in  lb.       .  .  .  4,200 

Bere,  (Limerick,)                ....  .  .  4,480 

Barlev,  (Kildare,  Meath,)...         .  .  .  4,480 

Oats,  (Uerry,)                      ....  .  .  4,032 

Potatoes,  (Meath,)             ...         .  .  .  72,100 

Thus  eminently  fitted  as  are  its  soils  for  the  growth  of  grain 
crops,  Ireland  is  perhaps  yet  more  superior  as  a  sheep  country. 
"  The  common  grass,  found  so  abundantly  in  almost  every  part, 
and  knowu  as  the  crested  dog's-tail,  has  for  years  been  considered 


England. 

Ireland. 

1,380 

1,300 

1,872 

1,820 

1,200 

1,734 
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13,669 
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far  better  suited  for  sheep  than  almost  any  other  grass.  In  the 
extensive  district  of  fine  warm  land  situated  on  the  limestone, 
where  the  fall  of  rain  is  so  quickly  absorbed,  this  is  strictly  ex- 
emplified,— at  least  in  one  way, — the  wool  grown  here  bemg  esti- 
mated by  the  manufacturers  as  the  finest,  and  altogether  the  most 
valuable,  they  can  anywhere  procure." 

The  large  quantity  of  bog-land  in  Ireland  is  well  known.  The 
total  area  of  turf-bog  is  estimated  at  2,830,000  acres,  or  one-seventh 
of  the  whole  superficies  of  the  country.  Of  this  quantity  more  than 
one-half  consists  of  flat  bog,  spread  over  the  central  portion  of  the 
great  Limestone  Plain,  and  the  remaining  portions  are  chiefly 
scattered  over  the  hilly  districts  near  the  coast.  Most  of  our 
readers  are  aware  that  a  patent  was  taken  out,  and  a  company 
formed,  for  the  conversion  of  Irish  peat  into  parafine  oil,  compressed 
fuel,  salts,  potash,  and  an  infinite  variety  of  other  remunerative 
articles ;  but  we  have  heard  so  little  of  its  proceedings  of  late, 
that  while  believing  the  patent  itself  is  in  principle  a  good  one,  we 
suspect  that  the  company  have  not  been  able  to  work  it  with  that 
degree  of  economy  which  is  necessary  to  success.  Be  its  chemical 
value,  however,  what  it  may,  experience,  as  well  as  science, 
tells  us  that  this  bog-land  is  capable  of  being  reclaimed  and  pro- 
fitably subjected  to  the  purposes  of  agriculture.  "I  have  re- 
claimed,'' writes  a  correspondent,  in  whom  Mr  Webster  puts 
every  confidence,  "some  bog-land  for  about  £7  per  acre;  other 
bogs  have  cost  me  double  that  sum  per  acre  in  small  parts.  When  I 
say  that  I  have  reclaimed  bog,  (many  ignorantly  assert  that  bog 
never  can  be  reclaimed,)  I  mean  that  I  have  got  it  into  a  state  in 
which  it  will  return  a  fair  green  or  corn  crop.  When  once  it  will 
do  that,  my  object  is  gained,  for  with  fair  and  proper  treatment  it 
will  grow  anything  afterwards/'  And  he  adds  that  he  is  convinced 
that  "  some  of  the  mosses  will  ultimately  prove  the  most  valuable 
of  soils,  when  they  have  been  properly  handled."  The  practicability 
of  reclaiming  these  bog-lands,  however,  is  in  truth  rather  a  question 
for  the  future  than  for  the  present ;  for  the  large  extent  of  good 
and  improvable  land  now  to  be  had  in  all  quarters  is  certainly  the 
'^ing  that  ought  to,  and  will  be  first  attended  to ;  and  we  therefore 
»umbly  submit  that  the  only  light  in  which  these  bogs  should  in 
lie  mean  time  be  regarded  by  farmers,  is  as  a  vast  natural  depot 
Xr  icrrioiiitir  »1  -)up-'%a«<a  supplyiug  an  unlimited  amount  of  fuel, 
■  •  "    ■      -^^  -     ..^*prL.      n    lio   nlioT)e  of  Vegetable  matter,  for  the 

^-        s  no  vant  of  coal,  however,  in 

•    ^-     *'el,  more  peculiar  to  the 

•  ci  ;       uaixaciy      Ignite,   an  intermediate 

'^     ''      *\?iw^oi    w^  •     »al,  found  iu  strata,  and  encompassing 

niuiemhalfo:     ^/u^--    "^^^^^h. 
■«<h  bogs  have  nothin^^    •      ommon  with  the  Pontine  Marshes, 

ofp*-'      >f*i^c\f'\\r\{r   '^    ♦..^      cki    iiY  MITT  '%'*    lit    -Tolpf,  Tfcr/w*xi1  A^^i^l 
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to  tho  Lord  of  Shrewsbury,  as  the^  have  done  to  many  hundreds 
before  him  of  lesser  note.  An  Insh  bog  is  above  sending  forth 
malaria  and  suchlike  noxious  vapours, — justly  concluding,  no  doubt, 
that  there  is  enough  of  misery  in  the  country  without  them ;  on 
the  contrary,  these  bo^-lands  breathe  a  iine  conservative  spirit, 
which  we  hope  may  in  due  time  take  effect  upon  the  morale  as  well 
as  the  physique  of  the  country.  "  The  bogs  of  Ireland,"  says  our 
author,  ^^  communicate  none  of  those  ill  effects  to  the  atmosphere 
which  the  fens  and  marshes  of  other  countries  too  often  inflict  on 
those  residing  within  their  precincts.  On  the  contrary,  the 
peasantry  living  in  these  bog  districts  are  among  the  most  healthy 
and  best  grown  of  the  Irisli  population."  So  far,  indeed,  from 
being  mere  masses  of  putrefaction,  these  bogs  are  well  known  for 
their  highly  preservative  qualities — wood  and  other  substances 
being  taken  out  of  them  as  sound  and  as  perfect  as  ever  they  could 
have  been,  after  lying  thus  imbedded  for  centuries.  And  Mr 
AVebster  mentions  the  case  of  an  officer,  who,  invalided,  had  tried 
all  parts  of  England  in  search  of  health  in  vain,  and  never  could 
free  himself  from  the  doctor's  hands,  until  he  fixed  his  residence  in 
the  very  centre  of  an  Irish  bog,  some  50,000  acres  in  extent ! — 
in  which  strongly  antiseptic  retreat  Mr  Webster  also  spent  several 
days,  but  whether  for  valetudinary  purposes  we  are  not  informed, 
^laterials  for  building  exist  in  profusion,  and  the  general  neglect 
of  these  materials,  as  shown  in  the  wretched  state  of  the  dwellings 
and  farm  premises,  concurs  with  the  semi-civilised  character  of  the 
country  in  suggesting  the  idea  that  a  difficulty  of  carriage  and 
intercommunication  is  one  of  the  present  impediments  to  progres- 
sion in  Ireland.  Such,  however,  is  not  the  case.  The  inland 
traffic,  by  roads,  canals,  rivers,  and  railways,  is  gradually  becoming 
as  complete  as  could  be  desired.  The  high-roads  are  the  very  best 
in  the  world,  and  the  canals  are  nearly  equally  good.  The 
^'  Grand  "  one,  starting  from  Dublin,  and  running  across  the  island 
to  Shannon  Harbour,  has  a  length,  including  its  branches,  of  160 
miles.  The  "  Royal,'"  starting  likewise  from  the  capital,  and 
joining  the  natural  canal  of  the  Shannon  near  Longford,  is  92 
miles  long ;  and  the  Ulster  Canal,  of  48  miles,  links  together  the 
navigable  waters  of  the  Shannon,  the  Barrow,  the  Boyne,  the 
Newr}^,  Tyrone,  and  the  Lagan  navigations.  Three  great  trunk 
lines  of  railway  intersect  Ireland,  all  starting  from  the  capital. 
One  line  runs  due  west,  across  the  centre  of  the  island,  to  Gal  way ; 
another  runs  due  north,  through  Belfast,  to  Ballymena  in  Antrim; 
the  third  runs  south-west,  with  three  diverging  terminal  lines  to 
the  great  seaports  of  the  south-west,  Waterford,  Cork,  and 
Limerick ;  while  a  branch  of  it,  the  Carlo w  Junction,  opens  up  the 
communication  between  the  capital  and  Kilkenny.  Several  other 
lines  are  at  present  in  contemplation ;  and  it  may  be  generally 
observed,  that  the  great  levelness  of  Ireland  presents  unusual 
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facilities  for  the  construction  of  railways,  and  also  renders  her 
rivers  more  canal-like  and  navigable,  opening  every  here  and 
there  into  lakes  and  lakelets. 

"  It  is  a  mistaken  notion,  though  a  common  one,"  says  Mr 
Webster,  "  that  Ireland  is  deficient  in  markets."  In  every  town 
of  any  size,  he  tells  us,  there  is  a  market — or,  as  it  is  more  generally 
called,  a  fair — either  once  a-week,  or  once  a-fortnight,  to  which 
stock  and  produce  of  all  kinds  are  sent ;  in  addition  to  which  there 
arc  scattered  ail  over  the  country  large  stores,  where  your  com  is 
paid  for  as  it  is  weighed  out  of  the  sack  into  the  granary.  "  I 
have  never,"  says  a  correspondent  of  his,  "with  the  assistance  of  sea 
communication,  found  any  difficulty  in  disposing  of  any  quantity  of 
farm  produce  at  very  fair  prices.  I  have  often,  indeed,  found  the 
price  of  corn  here  range  for  some  time  higlier  than  Mark  Lane 
quotations."  And  when  our  author,  in  an  out-of-the-way  place  on 
the  coast,  made  a  remark  to  an  old  Paddy  on  the  want  of  commu- 
nication with  markets,  "  Plase  yer  honour,"  was  the  answer, 
"  have  we  not  got  the  railroad  of  all  the  world  here — the  open  sea?" 
The  communication  with  England  is  now  very  complete  and  con- 
venient. You  may  leave  London  in  the  morning,  and  reacli 
Dublin  in  the  evening ;  or  leave  London  in  the  evening,  and  break- 
fast in  Dublin  next  morning — a  few  hours  more  taking  you  into 
Gahvay,  Limerick,  Cork,  Watcrford,  or  Belfast.  We  may  add 
that  it  is  now  confidently  stated  that  the  passage  between  Holy- 
head and  Kingstown,  (the  port  of  Dublin,)  a  distance  of  sixty-three 
miles,  will  be  so  accelerated,  as  to  be  accomplished  in  a  couple  of 
hours ! 

Such  are  the  physical  features  and  advantages  of  the  country 
which  Mr  Webster  now  strongly  recommends  as  a  favourable  field  for 
investment.  There  is  so  much  property  at  present  for  sale  in  Ireland, 
and  of  such  infinite  variety  in  quality,  condition,  and  price,  that  an 
intending  purchaser  can  hardly  fail  in  obtaining  what  he  requires ; 
but  in  order  to  assist  a  stranger  to  the  country  in  exactly  suiting 
himself,  we  give  the  following  extract  from  Mr  Webster's  volume : — 

Let  us  ascertain  the  opportunity  afforded  for  investment,  and  the  terms  upon  which 
it  may  be  made.  As  a  general  rule,  land  now  selling  in  England  at  thirty  years'  purchase 
may  be  bought  iu  Ireland  at  from  twelve  to  twenty  ;  and  almost  all,be  it  remembered,far 
more  capable,  and  more  economically  to  be  improved  upon,  than  any  in  this  country. 
I  will  not,  however,  confine  myself  to  generalities,  but  give,  from  my  own  personal 
knowledge,  the  particulars  of  a  few  estates,  either  now  in  the  market,  or  recently 
disposed  of.  Amongst  the  latter  is  one  purchased  by  a  friend  of  mine,  under  the 
power  of  the  Court.  It  consists  of  2000  acres  of  land,  situated  on  the  banks  of  the 
Lower  Shannon, — altogether,  indeed,  in  a  most  favourable  locality,  and  for  the  fee- 
simple  of  which  he  gave  £3000.  I  myself  was  oflfered,  in  the  wild  part  of  the  West, 
upwards  of  30,000  acres,  at  something  less  than  7s.  an  acre,  fee-smple, — the  best 
description  of  mountain  laud  here  not  exceeding  £1  per  acre.  Again,  in  Galway, 
10,000  acres  for  £2000  ;  and  on  the  Gulway  side  of  Lough  Derg,  1200  acres,  that,  if 
fairly  farmed,  would  grow  any  crop,  for  £2500.  A  very  short  time  sinco  I  was 
looking  over  a  property  in  the  North,  not  forty  miles  from  Belfast,  the  house  on 
which,  in  a  good  state  of  repair,  cost  £60,000;  the  park-wall,  over  £8000.  The  land 
surrounding  it  reached  very  near  upon  600  acres,  of  a  superior  quality  ;  and  the 
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timber,  not  including  the  ornamental,  was  valued  twenty  years  ago  at  more  than 
£20,000  ;  none  of  it  has  yet  been  cut  There  are  two  beautiful  streams  running 
through  the  demesne,  and  game  of  all  kinds  abounds.  This  estate  was  offered  me, 
inclusive  of  the  timber^  for  less  than  £20,000  !  Another  twenty-thousand  bargain  I 
have  seen  includes  a  mairnificent  castle  residence,  with  1200  acres  attached  to  it. 
The  castle  cost  over  £70,000 — at  least  so  it  is  said. 

My  especial  attention  has  also  been  directed  to  the  following  properties,  which  I 
believe  to  be  still  for  sale  : — 

One  of  4000  acres,  with  good  house,  well-timbered  demesne,  and  poor-rate  not 
exceeding  a  shilling  in  the  pound  ;  present  rental  over  £2000  per  annum,  which 
might  be  considerably  increased, — I  was  offered  for  something  like  £40,000. 
Another,  in  the  most  beautiful  part  of  the  South,  from  between  8000  to  9000  acres, 
with  not  a  pauper  tenant  on  it,  and  poor-rates  not  reaching  sixpence  in  the  pound, 
may  be  bouglit  for  less  than  £10  an  acre,  fee-simple.  On  this  property,  too,  there  is 
more  than  £12,000  worth  of  young  timber.  I  also  know  an  estate  likely  to  go  for 
lesR  than  half  its  value,  the  rental  of  which  was  over  £12,000  a-year,  and  I  should 
have  little  fear  but  that,  with  a  judicious  outlay,  it  might  soon  be  made  worth  as 
much  or  more.  Almost  adjoining  this  are  10,000  acres,  to  be  had  for  £30,000  ; 
while  small  properties  of  from  50  to  500  acres  in  extent  may  be  purchased  on  equally 
advantageous  terms.  The  estates  I  have  mentioned,  it  is  right  to  add,  contain  a 
portion  of  mountain-land.  In  many  parts  of  the  North,  large  mountain  farms,  ia- 
cluding  portions  of  uncultivated  land,  may  be  purchased  for  £2  an  acre,  with  fee- 
simple.  In  the  South  the  same  description  of  land  does  not  reach  so  high  a  price. 
In  the  better  parts  of  Galway,  Mayo,  Clare,  Tipperary,  Limerick,  and  Cork,  good 
arable  and  pasture  land,  requiring  improvement,  is  now  offered  for  £6  per  acre^ 
fee-simple  ;  and  very  superior  land  in  the  same  counties,  for  from  £8  to  £12.  Any 
one  making  a  judicious  purchase  in  Ireland  now  may  insure  a  clear  5  per  cent  after 
all  deductions,  and  have  an  estate  that  will,  in  all  probability^  be  nearly  doubled  in 
value  in  a  few  years  by  a  moderate  expenditure  upon  it. 

For  those  who  really  wish  to  buy  land  in  Ireland,  now  is  the 
time,  for  prices  are  rapidly  rising.  "  There  is  scarcely  a  property 
purchased  under  the  Incumbered  Estates  Court,"  says  our  author, 
*'  and  upon  which  anything  like  permanent  improvement  has  been 
attempted,  but  would  now  sell  at  from  20  to  30  per  cent  premium, 
and  I  have  never  yet  seen  an  estate  here  which  might  not  easily 
and  quickly  be  doubled  in  value."  The  complicated  and  expensive 
proceedings  attendant  on  the  transfer  of  land,  aggravated  by  the 
many  debts  and  mortgages  and  questions  of  tenant  right,  is  one 
great  reason  why  capitalists  have  not  earlier  turned  their  attention 
to  Irish  properties.  This  impediment,  however,  has  been  entirely 
removed  by  the  Incumbered  Estates  Act,  in  virtue  of  which  the 
simple  conveyance  by  the  Commissioners  is  now  held  "  conclusive 
evidence  that  every  application,  proceeding,  and  act  whatsoever, 
which  ought  to  have  been  made,  given,  and  done  previously  to  the 
execution  of  such  conveyance  or  assignment,  has  been  made,  given, 
and  done  by  the  persons  authorised  to  make,  give,  and  do  the 
same.''  The  cost  of  this  simple  but  authoritative  title  is  very 
little  more  than  the  stamp  duties,  while  it  is  so  brief  and  compact 
that  it  may  be  easily  carried  in  one^s  waistcoat  pocket.  There  is 
both  a  Government  and  a  poor-law  valuation  of  every  field  in 
Irehiud,  which  will  greatly  assist  intending  purchasers,  but  which 
ouglit  never  to  be  relied  on  by  them  as  an  infallible  index  of  the 
letting  value  of  farms. 
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A  more  important  matter  for  a  purchaser  of  Irish  property  is 
the  permanent  benefit  conferred  by  the  Government  survey.  For 
a  few  shillings  he  can  obtain  from  the  Ordnance  maps,  a  plan  of 
his  property,  with  every  fence  and  boundary  distinctly  marked, 
every  house  and  smallest  building,  bog  land  distinguished  from  the 
other,  and  the  elevation  so  minutely  given,  as  to  make  driuning  a 
work  of  the  greatest  ease.  So  distinct  and  beautiful  are  these 
maps,  indeed,  that  even  the  garden-walks  are  distinctly  laid  down ; 
and  every  field  is  on  so  large  a  scale,  that  the  nature  and  amount 
of  its  yearly  produce  can  be  legibly  noted  upon  it. 

The  following  is  a  brief  enumeration,  from  Mr  Webster's  book, 
of  the  advantages  which  Ireland  exhibits  as  a  field  for  investment: — 

Land,  of  the  best  quality,  to  be  bad,  to  almost  any  extent,  at  the  lowest  poaaible 
price  ;  labour  equally  abundant  and  cheap  ;  materials  of  aU  kinds  almost  always  at 
hand,  or  to  be  procured  at  the  most  economical  rates ;  communication  to  all  parts 
certain  and  rapid  ;  and  markets  either  for  the  sale  or  purchase  of  goods  as  easUy 
attainable  as  in  most  districts.  The  keystone,  however,  to  aU  this,  we  repeat,  is 
improvement.  To  invest  in  Ireland,  you  must  do  so  with  the  fall  determination 
to  bring  the  land  to  its  best  uses,  and  to  make  the  best  use  of  these  productions  with 
which  the  country  is  so  abundantly  supplied.  The  stranger,  too,  will  find  every 
encouragement  to  do  this.  Should  he  not  wish  at  first  to  incur  a  fiirther  oatlay  oif 
his  own  capital,  the  Government  is  always  ready  to  assist  him.  The  Board  of  Works 
is  prepared  to  advance  money  for  improvements  in  draining,  farm-buildings,  fences, 
road-making,  trenching  the  land,  and  in  some  cases  irrigation, — the  loan  being 
repayable  in  twenty-one  years,  at  the  rate  of  64  per  cent  per  annnm,  which  in  that 
time  repays  both  capital  and  interest.  One  great  advantage  to  the  proprietor  in 
availing  himself  of  these  advances  is,  that  supposing  he  apply  for  a  loan  of  L.5000,  a 
portion  of  it — L.800,  would  be  at  once  given  him  to  commence  operations  with  ;  and 
when  he  can  show  a  judicious  outlay  of  this,  he  obtains  a  further  grant ;  whereas  in 
England  the  full  expenditure  must  be  proved  before  any  advance  is  obtained. 
Another  important  point  in  favour  of  Irish  investment  is,  that  by  the  present  law  no 
agricultural  improvement,  if  executed  under  the  Improvement  Act,  can  be  rated  for 
the  first  seven  years  from  the  time  of  its  execution. 

Such  arc  some  of  the  material  advantages  which  Ireland  offers 
as  a  field  for  investment  and  residence ;  but  having  thus  looked  at 
the  good  farms  which  it  thus  holds  up  to  sale,  it  behoves  us  next 
to  see  after  the  che^p  labour  by  wnich  they  may  be  worked. 
This  etViTi'^'^raT^*^^'^**'  •-'»d  probably  most  interesting  portion  of  our 
subjc^         ""=  'mitfl    »ornr'»i    us  to  reserve  until  next 

•Juir^ 
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PRICE    OP   THE    DIFFERENT    KINDS    OF    GRAIN, 
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THE  AGRICULTURAL  GEOLOGY  OF  ENGLAND  AND  WALES. 
By  Mr  Thomas  Rowlandson,  C.E.,  F.G.S.,  London. 

The  term  geology  is  derived  from  the  Greek  words  Oe^  the  earth, 
and  Logos^  a  word  or  discourse,  and  is  that  science  which  attempts 
an  explanation  of  the  modus  operandi  by  which  the  existing  phy- 
sical appearance  of  the  earth  has  been  produced ;  in  familiar  terms, 
it  may  be  defined  as  *'  the  science  which  describes  the  solid  mate- 
rials of  the  earth,  the  order  in  which  they  are  arranged,  the  causes 
that  have  affected  that  arrangement,  and  the  organic  remains 
which  are  found  in  them/'  The  utility  of  this  science  in  many 
branches  of  agricultural  and  mining  operations  is  generally  ad- 
mitted; and  Sir  John  Herschel,  in  his  Discourse  on  the  study  of 
Natural  Philosophy^  asserts  that  "  geology,  in  the  magnitude  and 
sublimity  of  the  objects  which  it  treats,  undoubtedly  ranks  in  the 
scale  of  the  sciences  next  to  astronomy/' 

The  rocks  which  compose  the  superficial  crust  of  the  earth  have 
been  originally  formed  by  the  agencies  of  fire  and  water,  to  which 
the  terms  igneous  and  aqueous  are  respectively  applied ;  when, 
however,  the  rock  has  evidently  been  originally  formed  by  deposi- 
tion, but  has  become  indurated  by  the  action  of  intense  or  long- 
continued  heat,  the  term  metamorphic  is  applied,  in  order  to  de- 
scribe its  present  changed  aspect  from  its  original  character. 

Tlie  igneous  rocks  are  generally  termed,  in  the  language  of  geo- 
logy, plutonic  rocks;  and  recently,  the  term  hypogene,  "nether 
fornied,"  has  been  proposed  for  those  which  have  not  assumed 
their  present  form  and  structure  at  the  surface,  such  as  granite, 
gneiss,  &c.  The  last  term,  which  includes  both  the  plutonic  and 
metamorphic  rocks,  is  substituted  for  the  old  term  primary,  because 
some  members  of  both  these  classes,  such  as  granite  or  gneiss,  are 
posterior  to  many  secondary  fossi  life  reus,  and  consequently  re- 
ceivtly  formed  rocks.  As  a  popular  illustration  of  this  circum- 
stance, it  may  be  mentioned  that  the  dip  of  the  chalk  formation 
in  the  west  of  Dorset  evidently  indicates  that  the  huge  granite 
mass  of  Dartmoor  has  been  upheaved  into  its  present  position  pos- 
terior to  the  deposition  of  the  chalk  (a  comparatively  recent  for- 
mation) in  horizontal  beds.  Notwithstanding  this  circumstance, 
the  term  primary  is  so  generally  acknowledged  as  a  term  applied 
to  the  lowest  rock  of  the  geological  series  which  man  has  yet,  or  is 
very  likely  to  reach,  that  it  will  be  better  in  the  course  of  this  paper 
to  use  the  term  primary  in  its  ordinary  accepted  sense.  Although 
granite  is  here  described  as  the  lowest  known  rock,  it  is  occasion- 
ally found  to  constitute  very  elevated  districts,  particularly  in  the 
Alps.  Even  if  the  point  is  conceded  that  granitic  rocks  are  the 
last  formed,  the  term  primary  would  strictly  apply,  if  used  as 
descriptive  of  an  ascending  series ;  and,  in  consequence  of  being  the 
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most  popularly  accepted  term  for  this  species  of  rock,  it  will 
frequently  be  applied  in  that  sense  in  the  course  of  the  following 
pages. 

The  generally  accepted  opinion  that  all  the  subsequently  formed 
aqueous  rocks  have  originated  from  the  disintegration  of  pre-exist- 
ing igneous  rocks  analogous  to  granite,  has  not  been  absolutely 
proved,  though  the  great  preponderance  of  evidence  is  favourable 
to  that  conclusion.  For  all  the  practical  purposes  of  the  agricul- 
turist this  opinion  may  be  received  as  an  axiom.  We  may,  how- 
ever, at  a  future  period,  have  occasion  to  make  some  further  obser- 
vations on  the  alterations  which  have  taken  place  amongst  the 
lowest  stratified  beds,  owing  to  igneous  action ;  some  of  which  are 
of  importance,  as  connected  with  the  degree  of  fertility  of  the  soils 
which  are  formed  by  their  subsequent  decomposition. 

The  mighty  changes  which  have  taken  place  on  the  earth's  sur- 
face are  due  to  a  combination  of  causes,  some  being  elevatory, 
others  of  subsidence — either  of  which  might  have  been  sudden,  as 
in  earthquakes,  or  as  seen  by  violent  volcanic  action  ;  or  gradual, 
as  the  progressive  rise  of  the  land,  which  is  stated  to  have  been 
in  silent  progress  for  a  long  period  in  Scandinavia.  The  elevation 
and  submergence  of  the  land  is  proved  by  the  character  of  the 
organic  remains  found  in  strata  of  different  depths,  some  indicating 
that  they  were  terrestrial  animals,  others,  that  they  were  marine ; 
whilst  several,  especially  amongst  the  most  modern  deposits,  indi- 
cate that  they  were  deposited  in  large  fresh-water  lakes,  such  as 
those  now  existing  in  the  North  American  continent.  No  better 
proof  can  be  found  of  the  repeated  alternation  of  land  and  sea  over 
the  same  area  of  the  globe,  than  that  which  is  exhibited  in  the 
coal-measures.  The  vegetable  origin  of  coal  is  now  admitted  on 
all  hands ;  and  the  researches  of  Mr  Binney  have  clearly  shown 
that,  in  the  vast  majority  of  cases,  the  coal-beds  are  formed  of  the 
carbonaceous  remains  of  plants  which  grew  on  the  places  where  the 
coal-beds  are  now  found.  The  researches  of  fossil  botany  have 
shown  that  the  flora  which  occupied  our  coal-fields  was  composed 
of  plants  of  terrestrial  origin — in  fact,  such  as  now  inhabit 
intertropical  climates.  Above  and  below  the  various  beds  of  coal 
are  arenaceous  and  argillaceous  beds,  containing  the  remains  of 
marine  Crustacea  and  fishes.  This  alternation  of  remains,  evidently 
'f  terrestrial  origin,  in  one  set  of  beds,  but  of  marine  in  others, 
"dicates  the  number  of  successive  changes  which  have  taken  place 

*hin  the  same  area,  the  surface  having  been  alternately  occupied 

"^v  ^  and  sea.     So  numerous  are  these,  that  it  has  been  proved 

r     '        .j>»^cashire  coal-field,  that  the  land  must  have  been  sub- 

;t      'ud  elevated  at  least  one  hundred  times  during  the  forma- 

r^     in  v-ia     -Mr  nQnly  kuowu  as  the  coal-measures. 

•  jy,.a,LiK  th  the  phenomena  of  elevation  and  subsid- 
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of  valleys  were  slowly  proceeding  ;  the  combined  action  of  mois- 
ture and  carbonic  acia  disintegrating  the  hardest  rocks,  the 
loosened  particles  being  carried  to  lower  levels  by  means  of 
streams.  The  degrading  influence  of  the  sea  waves  is  also  im- 
portant, and  is  seen  rapidly  progressing  on  many  parts  of  the 
eastern  and  southern  coasts  of  England.  To  such  an  extent  has 
this  taken  place  in  some  situations,  that  marked  changes  in  the 
features  of  the  coast  have  been  observed  within  very  recent  periods. 
Reculver  church  is  a  remarkable  instance  of  denudation.  Recul- 
ver  was  an  important  military  station  in  the  time  of  the  Romans, 
and  appears,  from  Leland^s  account,  to  have  been,  so  late  as  Henry 
the  Eighth's  reign,  nearly  one  mile  distant  from  the  sea.  In  The 
Gentleman  s  Magazine  there  is  a  view  of  it,  taken  in  1781,  which 
still  represents  a  considerable  space  as  intervening  between  the" 
north  wall  of  the  churchyard  and  the  cliff*.  Some  time  before 
the  year  1780  the  waves  had  reached  the  site  of  the  ancient 
Roman  camp  or  fortification,  the  walls  of  which  had  continued 
for  several  years,  after  they  were  undermined,  to  overhang  the 
sea,  being  firmly  cemented  into  one  mass.  They  were  80  yards 
nearer  to  the  sea  than  the  church ;  and  they  are  spoken  of  in  The 
Topographia  Britannica^  in  the  year  1780,  as  naving  recently 
fallen  down.  In  1804,  part  of  the  churchyard,  with  some  adjoin- 
ing houses,  was  washed  away ;  and  the  ancient  church,  with  its 
two  lofty  spires,  a  well-known  landmark,  was  dismantled  and 
abandoned  as  a  place  of  worship,  and  would  have  been  swept  awav 
ere  this,  had  not  the  force  of  the  waves  been  checked  by  an  arti- 
ficial causeway  of  stones  and  piles  driven  into  the  sand. 

In  contradistinction  to  the  above,  may  be  mentioned  the  con- 
servative effect  of  sand  downs  in  some  places,  well  anthenticated 
instances  being  on  record  where  churches  and  villages  have  been 
destroyed  by  inundations  of  sand,  the  destruction  so  caused  being 
more  than  compensated  by  the  barrier  thus  formed  to  the  further 
encroachments  of  the  sea. 

The  age  of  the  aqueous-formed  rocks  was  formerly  ascribed  to 
their  respective  positions  in  the  downward  series,  and  much  reli- 
ance was  placed  upon  the  lithological  character  of  rocks.  It 
was  soon  found  that  this  method  was  productive  of  much  error, 
for  it  is  impossible  to  distinguish  limestones  obtained  low  in  the 
Silurian  formations  from  the  mountain  limestones,  whilst  sand- 
stones of  almost  every  age  may  be  obtained  similar  in  appear- 
ance to  many  of  the  beds  composing  the  new  red  sandstone  series. 
This  remark  particularly  applies  to  beds  of  like  character  found 
amongst  the  old  red  sandstone,  the  coal-measures  and  new  red 
sandstone  formations.  Owing  to  the  similarity  here  noticed,  the 
older  geologists  were  apt  to  fall  into  very  serious  errors  relative  to 
the  order  of  superposition  of  different  rocks — a  confused  state  of 
things,  which  lias  only  of  late  years  been  remedied  by  modem 
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researches,  which  have  given  rise  to  two  branches  of  Bcience  of  the 
utmost  importance  to  geology — namely,  fossil  botany  and  palfls- 
ontology,  or  the  sciences  which  treat  of  fossil  remains. 

By  means  of  these  sciences  it  is  clearly  shown  that  the  fauna 
and  flora  of  the  ancient  fossiliferous  world  have  undergone  a  series 
of  changes,  those  found  in  the  older  rocks  being  of  different  char- 
acter from  those  which  have  had  their  being  at  the  time  of  the 
deposition  of  the  superposed  and  newer  rocks.  Until  this  marked 
distinction  of  the  organic  remains  of  different  formations  had  been 
clearly  proved,  the  greatest  confusion  existed,  owing  to  the  ano- 
malies presented  by  overlaps  and  faults.  In  the  course  of  describ* 
ing  the  various  rocks  in  the  British  islands,  additional  particulars 
on  this  subject  will  be  given.  The  student  in  geology  should  be 
careful,  in  making  his  observations,  that  he  must  not  anticipate  to 
find  the  immediate  beds  pertaining  to  the  descending  series  always 
underneath  those  adjoining  the  surface  :  in  some  cases  whole  for- 
mations are  wantin^:,  having  either  never  been  formed,  or  the  pre- 
existing state  of  the  earth^s  surface  was  unfavourable  to  tneir 
deposit.  This  might  arise  from  being  placed  in  the  profound  depths 
of  an  immense  ocean,  far  away  from  the  influence  of  rivers,  and  too 
deep  for  the  existence  of  organic  life;  or  the  opposite  circumstance 
may  have  taken  place — viz.,  being  elevated  above  the  action  of  rivers 
and  seas.  The  latter  is  the  most  probable  cause  in  the  greatest  num- 
ber of  cases,  particularly  where  beds  thin  out,  as  it  is  termed. 

By  means  of  geological  diai^ranis  and  maps  of  England,  a  pretty 
distinct  conception  may  be  formed  of  the  varied  distribution  of 
the  different  surface  rocks,  and  will  give  the  reader  a  much  more 
vivid  idea  than  the  most  elaborate  description. 

Excepting  in  the  case  of  overlaps,  which  are  circumstances  of 
extremely  rare  occurrence,  only  being  found  in  this  country — 
in  South  Wales  amongst  some  of  the  older  rocks,  and  at  Neston 
in  Cheshire,  amongst  the  coal-measures — it  may  always  be  in- 
ferred that  the  superior  rocks  of  the  series  are  absent  whenever  an 
older  rock  forms  t^*^  •»"rface.  Thus,  if  the  old  red  sandstone  forms 
he  sur^'''*'*  -'^'»^  ^^^  bo  v?"    to  look  for  the  mountain  or  car- 

'^'^nifeiou^    ,     .mUn-     ''i*ough  the  old  red  sandstone,  or 

ii*     •-••  ^cukv,-   ,^  viiawie..!!  will  show  that  the  organic 

'^^  •       '         "  '^'•^'      '""menced  with  the  class  of  animals 

•       •  -     ••     *^'fi"^'^  gradually  to  those  of  a  higher 

.ppvai'ance  within  a  coniparatively 

-^idi.ved  geologist  (Sir  Charles  Lyell)  dia- 

'^'^'^ent  of  a  superior  race  of  beings.    The 

^oi.  '•    '  >..' geologists  of  equal  eminence  IS,  that 

'»"••  •'-  •    ^t  iias  ♦j»l"*ri  -)lace,  a  vast  number  of  species 

' ♦fir'^o   -»  ^i*-*h  'ip/»ji»-«  orradp^^Hy  extinct 
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ing  species  amongst  the  lowest  class  of  life,  if  such  a  term  can 
be  admitted  where  the  apparently  meanest  creature  is  made  to  per- 
form some  important  part  amongst  created  beings. 

General  view  of  Strata, — Commencing  with  what  is  usually 
termed  the  primary  rock  granite,  it  will  be  found  that  very  little 
of  the  surface  of  England  is  occupied  by  this  rock,  the  forest  of 
Dartmoor  possessing  a  more  extensive  area  than  the  combined 
surfaces  of  the  other  granite  districts,  found  in  the  adjoining 
county  of  Cornwall,  and  the  very  limited  areas  near  Ravenglass 
in  Cumberland,  and  a  few  solitary  points  in  Anglesea.  Granite 
districts  are  usually  very  desolate,  having  frequently  a  subsoil  of 
stiff'  retentive  clay  with  a  peat  covering;  the  latter  generally 
much  intermixed  with  quartz,  forming  the  Growan  soils  of  Corn- 
wall, an  account  of  which  is  given  in  Mr  Karkeek^s  report  of  that 
county.  One  cause  of  the  barren  character  of  soils,  immediately 
superposed  on  granite,  undoubtedly  arises  from  its  elevated  charac- 
ter, and  being  exposed  to  such  a  humid  climate  as  exists  on  the 
high  granitic  districts  of  the  West  of  England.  This  opinion  is 
further  corroborated  by  the  more  valuable  character  of  the  soil 
covering  the  granitic  district  of  the  Land's  End,  which  is  of  much 
less  elevation. 

Owing  to  the  important  part  which  the  constituents  of  granite 
are  supposed  to  play  in  the  formation  of  other  rocks,  an  analysis 
of  its  mineral  composition  is  of  the  utmost  importance  in  the 
present  inquiry. 

Granite  is  principally  formed  of — 1.  quartz,  (flint  or  sand,)  the 
chemical  term  for  which  is  silica  or  silicic  acid,  and  is  identical 
with  the  yellow  exterior  covering  of  the  &:raminese.  2.  Felspar, 
a  crystalline  substance  of  various  shades,  from  an  opaque  white  to 
flesh  colour.  3.  Mica,  a  glittering  silvery  substance,  dividing 
readily  into  flakes.  Hornblende  and  augite,  two  substances  of 
similar  character,  also  are  occasionally  found  in  granite^  in  which 
case  that  rock  assumes  a  dark  green  colour.  According  as  these 
substances  preponderate  depends  the  compactness  or  undecom- 
posable  character  of  the  granite,  and  also  the  value  to  the  hus- 
bandman of  the  soils  formed  from  its  disintegration.  The  follow- 
ing is  the  chemical  composition  of  some  of  the  above  minerals — 

Augite.  Hornblende. 

14.19 


Magnesia, 

18.22 

18.84 

Manganese, 

0.18 

9.22 

Oxide  of  iron, 

2.50 

7.55 

Silica, 

54.16 

47.53 

Alumina,     . 

0.20 

12.67 

100.00  100.00 

The  fertile  character  of  soils  formed  from  hornblende  rocks 
clearly  shows  that  potash  forms  a  constituent,  although  over- 
looked by  analysts. 
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Micas  are  of  varied  composition,  their  genersd  character  not 
being  greatly  dissimilar  from  chlorite,  as  will  be  seen  from  the 
following  analyses : — 


Chlorite. 
Magnesia, 
Manganese,   . 
Oxide  of  iron, 
Alumina, 
Silica,    . 
Water, 
Potash, 


Uniaxial  or  Bfagneda  Mica. 


Biaxial  or  FotMh  Mies. 


14.69  I  Magnesia, 
0.47  I  Manganese,  . 

26.87  '  Oxide  of  iron, 

18.47  I  Peroxide  of  iron, 

26.06  I  Alumina, 

12.00    Silica,    . 
1.44  i  Potash, 
Water, 


16.15  I  Potash, 
0.58  !  Oxide  of  iron, 
9.36  I  Peroxide  of  iron, 

10.88   Alumina, 

12.83   Silica,    . 

42.12 

8.00 

.58 


iao9 

1.60 

3.35 

37.36 

47.70 


100.00 


100.00  100.00 

In  these  minerals,  oxide  of  iron  and  magnesia  act  the  part  of 
bases  in  varied  proportions ;  the  mineral  will,  however,  be  found  of 
easiest  decomposition  in  proportion  as  the  oxide  of  iron  predo- 
minates. 

Of  all  minerals,  the  decomposition  of  which  produces  soils, 
those  composing  the  felspathic  series  are  by  far  the  most  impor- 
tant. Pot.ash  felspar  is  softer  than  quartz,  but  harder  than 
apatite ;  gives  faint  sparks  with  steel.  If  powdered  felspar  is 
gently  ignited  with  lime,  and  the  ma^s  digested  with  water— or  if 
powdered  felspar,  previously  ignited,  is  boiled  with  milk  of  lime — k 
gives  up  its  potasli  to  the  water,  the  lime  taking  the  place  of  potash 
in  the  compound. 

Felspar  in  a  state  of  minute  division  is  not  sensibly  acted  upon 
by  water  at  a  temperature  of  100°  centigrade,  212°  F.;  at  26T*  JF., 
in  a  Papiii's  digester,  it  renders  the  water  feebly  alkaline ;  at  302° 
F.  strongly,  and  at  428°  F.  still  more  strongly  alkaline. 

The  silicate  of  potash  is  probably  dissolved  out  in  this  process, 
which  is  of  the  same  nature  as  the  slow  efflorescence  by  which  fel- 
spar is  decomposed  in  nature ;  for  when  potash  felspar,  a  silicate  of 
alumina  and  potash,  yields  a  silicate  of  potash  to  water,  there  re- 
mains a  silicate  of  alumina,  which,  combined  with  two  atoms  of 
water,  forms  clay,  the  formula  being,  Al.  2,  O.  3,  2  Si,  O.  2  +  2 
vater.    In  nature,  however,  it  is  generally  found  mixed  with  car- 
bonate of  lime,  magnesia,  and  oxide  of  iron,  in  small  quantities, 
Tom  which  it  acquires  the  property  of  effervescing  with  acids ;  it  is 
Jtlso  frequently  mixed  with  minute  amounts  of  hydrated  sesqni- 
^yide  of  iron  and  hydrated  sesquioxide  of  manganese,  finely-divided 
•uartz,  felspar,  albite,  mica,  spodumene,  organic  matter,  &c.,  all  of 
"^lich  modify  its  properties  and  applications  to  a  considerable 
Micnt.     The  colour  of  clay  is  modified  principally  by  the  greater 
ess  extent  of  oxide  of  iron  present,  as  well  as  by  the  kind  of 
-de. 

?ure  clav  is  soft,  more  or  less  unctuous  to  the  touch,  white  and 
uaqu^    ind  emits  J?   jecr-MarH*- v    ■'hen  breathed  upon.    The  last- 
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ammonia,  for  clay  emits  a  stronger  smell  when  treated  with  a  solu- 
tion of  caustic  potash,  by  which  the  ammonia  is  expelled;  but 
after  the  ammonia  is  all  driven  oiF,  the  odour  entirely  ceases. 
Clay  is  converted  by  water  into  a  doughy  mass,  of  various  degrees 
of  tenacity,  but  loses  this  quality  on  drying.  When  rapidly  heated 
it  cracks  in  every  direction  ;  but  when  slowly  heated,  it  parts  with 
its  water  at  a  temperature  below  redness,  at  the  same  time  de- 
creasing in  bulk.  If  heated  to  redness  it  still  continues  porous,  and 
may  be  saturated  with  water  without  immediately  falling  to  pieces. 
Long-continued  aqueous  action,  however,  gradually  converts  burned 
or  anhydrous  clay  into  the  original  hydrated  form :  this  is  best 
seen  in  the  decomposition  which  takes  place  when  partially  burned 
bricks  are  submitted  to  the  action  of  the  atmosphere. 

By  boiling  clay  with  a  solution  of  potash,  a  double  silicate  of 
alumina  and  potash  is  formed,  which  is  dissolved  more  perfectlv  in 
proportion  to  the  excess  of  potash  employed.  The  properties  here 
noticed  have  an  important  bearing  on  the  quality  of  soils,  to  which 
may  also  be  added  that  of  alumina  possessing  within  certain  limits 
the  power  of  absorbing  azotised  compounds  ;  which  quality  also 
pertains  to  the  peroxide  of  iron,*  the  latter  being  generally  found 
as  a  constituent  in  the  most  fertile  clays.  The  above  properties 
also  throw  some  light  on  the  experiments  of  Professor  Way  re- 
specting the  absorptive  properties  of  soils  containing  alumina,  par- 
ticularly as  Professor  Way  found  that  burning  clay  destroyed  its 
absorptive  powers  in  this  respect.  In  albite,  or  soda  felspar,  the 
alkali  potash  is  replaced  by  the  alkali  soda.  When,  however,  a  por- 
tion of  the  soda  is  replaced  by  potash,  the  mineral  is  called  peri- 
cline,  and  potash  albite.  This  mineral  is  much  less  decomposable 
than  potash  felspar,  and  is  frequently  seen  in  large  crystals  in  the 
compactest  descriptions  of  granite. 

Analysis  of  potash  and  soda  felspars: — 


Potash  Felspar. 

Albit*  or  Soda  Fetop 

■r. 

Potash,     . 

.    16.59 

Sodft,  .... 

.     11.62 

Alumina, 

.     18.06 

Alamina, 

.    19.18 

Silica, 

.     65.35 

Silica, 

.    69.25 

100.00 


100.00 


The  decomposition  of  the  preceding  described  minerals,  and  their 
subsequent  mechanical  admixture,  often  with  the  addition  of  lime 
in  the  form  of  carbonate,  has  given  rise  to  all  our  cultivatable  soils 
as  well  as  the  different  rocks  which  compose  the  surface  of  the 


*  The  recent  experiments  of  Professor  Way  throw  some  donbt  on  this  property, 
commonly  considered  as  a  quality  of  alamina.  Professor  Way  rather  attribates  it  to 
the  influence  of  the  double  silicate  of  alumina  and  lime. — Since  this  was  written,  a 
most  able  paper  on  the  subject  has  been  published  by  Professor  Way  in  the  Journal 
of  the  Royal  Agricultural  Society  of  England,  in  which  it  is  pretty  clearly  shown 
that  the  valuable  absorptive  properties  of  clay  soils  is  owing  to  the  presence  of  the 
hydrated  double  silicates  of  alumina,  lime,  and  soda,  &c. 
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earth,  the  alumina  and  oxide  of  iron  in  the  form  of  a  finely-divided 
mud  being  carried  by  iluviatile  and  oceanic  agency  over  immense 
areas,  forming  our  slate  beds — quartz,  from  its  more  ponderable 
character,  being  precipitated  in  a  more  confined,  but  still  a  wide 
area,  forming  silicious  beds  amongst  all  formations,  sometimes  in 
large  compact  masses,  as  in  sandstone  rock ;  other  tirae9*as  heaps 
of  incoherent  sand,  as  in  the  green  and  Bagshot  sands;  and  occa- 
sionally parted  by  horizontal  fissures  into  flagstones. 

Igneous  rocks  other  than  granitic  are  also  formed  of  the  sub- 
stances previously  named,  but  which  have  undergone  an  alteration 
by  fusion.  Thus  greenstone,  one  of  the  most  frequently  occurring 
trap  rocks,  is  merely  felspar,  quartz,  limestone,  and  hornblende 
re-melted  and  thrown  up  to  the  surface  of  the  earth.  Basalt,  tra- 
chyte, and  numerous  volcanic  products,  are  of  similar  character. 
Porphyry  (the  Elvans  of  Cornwall)  is  principally  composed  of  fel- 
spar, intermixed  with  pieces  of  quartz  and  otlier  rock,  according  to 
tue  predominating  character  of  which  a  descriptive  term  is  ^iven. 

There  exists  an  immense  number  of  other  minerals,  the  decom- 
position of  which  gives  origin  to  soils — a  description,  however,  of 
which  would  have  extended  this  paper  beyond  all  reasonable  limits. 
Let  it  sutBce  to  say,  that  the  minerals  already  noticed  possess  the 
elements  from  which  all  soils  have  been  formed,  for  they  contain 
an  exceedingly  small  proportion  of  phosphate  of  lime.  This  sub* 
stance  is  also  not  unfrequently  found  in  a  compact  form,  as  apa- 
tite ;  generally,  however,  only  in  small  quantities,  tlie  great  excep- 
tion being  in  the  case  of  the  phosphoritic  beds  of  Estremadura.* 
Lime  also  forms  a  greater  or  less  constituent  of  granitic  minerals, 
sufficiently  so  in  the  form  of  carbonate  to  account  for  the  carbonate 
of  lime  which  has  been  accumulated  by  marine  animals  in  the 
form  of  limestone  and  chalk ;  and  by  lacustrine  species,  as  lime- 
stone and  marls. 

From  causes  already  noticed,  granitic  soils  are  not  usually  agri- 
culturally productive ;  in  fact,  so  far  as  the  husbandman  is  con- 
cerned, they  may  generally  bo  classed  as  tough  retentive  clays  or 
^eat,  and  will  come  under  review  at  a  subsequent  period. 

Gneiss  and  mica  schist  do  not  exist  to  any  considerable  extent 
in  England  or  Wales ;  t^^«y  are,  however,  found  in  some  places 
vhere  igneous  rocks  h'^  '  protruded,  in  the  vicinity  of  particular 
•escr*  )tions  of  ^I'^^oa  i  -aich  the  latter  have  been  converted  into 
»iiio*p    j^^  '^  practical  purposes  of  the  s^riculturist, 

'    ^-ngland,  tliey  may  be  safely  dismissed 

-'>  referred  the  Malvern  Hills  to  this 

trevi.*,  more  pr^nerly  belong  to  the  class 

ifo/^  7r''opr;ff      ^-o''->qsor  tfohn  Phillips, 


'^ni 


■a>iV.     .r-   ,       ,.^  xr0- 
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states  that  there  exists  in  the  Malvern  rocks,  granite,  syenite, 
greenstone,  hornblende  rock,  felspar  rock,  serpentine  rock,  epidotic 
rock,  and  other  products  of  igneous  action ;  also  that  a  product 
which  cannot  be  technically  distinguished  from  gneiss  is  abundant. 

The  rocks  of  the  Malvern  Hills  are  composed  principally  of 
quartz,  felspar,  mica,  chlorite,  hornblende,  and  epidote,  felspar 
being  the  most  abundant;  hornblende  holding  the  second  rank, 
with  a  variable  proportion  of  quartz ;  the  most  frequent  rock  being 
a  richly-coloured  red  syenite.  The  previously  described  composition 
of  these  minerals  will  prepare  the  reader  to  anticipate  that  the 
alluvial  soils  formed  from  their  decomposition  must  be  of  great 
value :  such  is  known  to  be  the  case  in  the  vales  of  Gloucester 
and  Evesham,  which  are  remarkable  for  their  fertility,  whether 
as  regards  arable,  grazing,  or  garden  ground. 

Trap,  greenstone,  and  basalt,  when  decomposed,  usually  form 
fertile  soils,  their  disintegration  being  much  facilitated  by  the  pre- 
sence of  lime  and  oxide  of  iron.  When  the  two  latter  are  present  in 
considerable  quantity,  the  soils  formed  by  their  decomposition  is  usu- 
ally very  fertile.  The  presence  of  igneous  rocks  amongst  sedimentary 
ones  is  often  productive  of  increased  fertility,  a  moderate  amount 
of  heat  having  a  tendency  to  promote  decomposition.  On  the  other 
hand,  a  very  intense  igneous  action  not  unfrequently  converts  the 
adjoining  disrupted  rock  into  one  of  an  exceedingly  hard  and  un- 
decomposable  character ;  in  which  cases  the  neighbouring  soil  will 
usually  be  found  of  a  strong  and  infertile  description.  Instances 
of  both  kinds  will  be  given  by  way  of  illustration,  when  slate  rocks 
are  under  notice. 

Diallage  and  serpentine  rocks  are  both  found  in  Cornwall,  cover- 
ing moderately  extensive  areas.  The  former  generally  possesses  a 
rough  stony  character,  but  the  soil  is  pretty  fertile ;  the  latter  is 
very  barren,  and  is  remarkable  for  the  abundance  of  the  beautiful 
heath,  the  "  erica  vagans,"  which  is  produced  on  it.  Veins  of 
diallage  and  hornblende  frequently  run  through  the  serpentine,  in 
which  cases  the  soil  is  improved  in  character.  It  is  difficult  to 
reconcile  the  remarkable  difference  of  fertility  between  soils  formed 
of  decomposed  serpentine  and  diallage,  seeing  that  their  composition 
60  nearly  approximates. 

Analysis  of  serpentine  and  diallage : — 


Serpentine. 

Diallage. 

Magnesia, 

36.68 

16.57 

Silica,     .        .        .        . 

42.50 

54.80 

Alumina, 

2.00 

2.84 

Lime,      .        .        .        . 

1.25 

17.02 

Oxide  of  Iron, 

1.50 

7.78 

Do.      Manganese, 

.67 

trace. 

Water, 

15.40 

.99 

100.00  100.00 
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The  preponderating  amount  of  lime  in  the  diallage  rock  will 
not  account  for  the  superior  fertility  of  soils  formed  by  its  decom- 
position, for  there  exists  a  greater  quantity  of  lime  in  serpentine 
than  is  found  in  some  of  our  most  fertile  meadows.  The  difference 
may  perhaps  be  more  correctly  attributed  to  the  mechanical, 
rather  than  the  chemical  composition  of  the  two  soils,  the  lime 
and  silica  of  the  diallage  tending  to  form  a  more  pervious  soil, 
whilst  in  the  serpentine  a  hydrated  silicate  of  magnesia  is  perhaps 
formed,  which  is  of  a  remarkably  retentive  and  impervious  nature. 
Serpentine  is  found  at  the  Lizard,  and  a  small  patch  near  Liskeard. 

Clay  slate,  the  Killas  of  Cornwall,  is  principally  developed  in 
Cornwall,  North  and  South  Wales,  Cumberland,  and  Westmore- 
land. That  kind  of  which  roofing  slates  are  formed  is  mainly  com- 
posed of  clay,  coloured  red  with  oxide  of  iron,  or  green  with 
sulphate  of  iron,  (common  copperas.)  It  is  usually  found  in  abrupt 
elevated  masses,  incapable  of  being  made  use  of  agriculturally, 
other  than  as  sheep-walks,  or  for  the  growth  of  coppice-wood  or 
timber ;  and  it  is  admirably  calculated  for  the  growth  of  larch. 
Thin  beds  of  limestone  occasionally  intervene  between  the^beds  of 
slate,  which  are  not  unfrequently  of  considerable  agricultural  yalue 
for  conversion  into  lime,  to  be  subsequently  applied  to  the  peat, 
which  occasionally  covers  extensive  areas  of  this  formation.  The 
distinctive  character  of  the  soils  formed  on  slate  rocks  is  similar 
to  that  which  is  found  to  take  place  on  many  members  of  the 
upper  and  lower  silurian  series,  found  in  the  country  adjoining 
the  districts  already  noticed  as  the  localities  of  clay  slate.  To 
some  of  these  bods  the  term  grauwacke  has  been  applied : — this  is, 
however,  slowly  giving  way  to  the  term  silurian. 

The  upper  and  lower  silurian  rocks  occupj*^  very  extensive 
breadths  of  country  in  North  and  South  Wales,  Cornwall,  West 
Somerset,  and  part  of  Devon.  The  lowest  rocks  in  the  series  are 
usually  very  compact  and  arenaceous,  forming  as  ungenial  a  soil 
as  is  to  be  found  in  the  United  Kingdom,  many  beds  bein^  much 
hardened  by  irrupted  greenstone  and  trap  rocks,  especially  near 
the  Precelly  range  in  South  Wales.  From  the  district  just 
-loticed  to  the  upper  Berwins,  North  Wales,  a  large  tract  of 
inhospitable  country  exists  ;  whilst  to  the  north  of  the  Dee,  in 
the  county  of  Denbigh,  is  to  be  found  a  considerable  extent  of 
arrpv  o'^nntr'•  ^^'^I'^'icriiig  to  tho  upper  silurian  system. 

*     .,,    .10  V.^.        .f  the  3ee,  and  at  the  eastern  foot  of  the  Ber- 

•l** -^    '''^derate  elevation,  of  a  slaty  character, 

materials  as  clay  slate,  which  easily 

•      -  ^    '        '•'-    ^stance  they  have  been  termed 

-.  -       '^'•tile  soils  in  the  neighbouring 

■  *•  •  '^  /j^/oi...!!' ^  •  .0  be  seen  in  the  Vale  of  Chirk, 
•  •  '  -        Mpnr— 1  ■<'^'»ks  of  like  character  occupy  a 

-      r    -•         ..^        ....  V      ..       y...  vr     11 — »      111      ^llA    V1/»1T1»*V     "S,        '^4lff-ll- 
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fair  and  on  the  banks  of  the  Vyrnway  and  Severn.  lu  Cornwall, 
Cumberland,  Westmoreland,  &c.,  like  soils  are  produced  wherever 
particular  beds  of  the  silurian  age  present  themselves  to  the 
surface. 

In  the  west  of  England,  and  the  borders  of  Wales  and  Eng- 
land, the  soil  in  many  places  is  formed  of  volcanic  ash :  there 
the  soil  is  known  under  the  name  of  Dunstone,  and  is  remarkable 
for  its  fertility.  A  particular  description,  greatly  esteemed,  is  known 
by  the  name  of  Honeycomb  Dun,  being  composed  of  a  vesicular 
trappean  ash.  On  the  borders  of  Shropshire,  Montgomery,  and 
Radnor,  the  surface  soil  in  many  places  is  formed  of  a  trappean  fel- 
spathic  ashjwhichsomewhat  assimilates  in  character  with  the  Honey- 
comb Dun  of  the  west  of  England.  Wherever  this  is  found,  the  soil 
is  remarkably  fertile.  The  deposition  of  the  upper  and  lower  silurian 
rocks  occupied  an  immense  period  of  time :  they  consist  of  beds  of 
slates,  analogous  to  clay  slate,  sandstones,  and  limestones :  the 
Bala,  Hirnaut,  and  Coniston  limestones  being  the  lowest  in  the 
scries  in  their  respective  localities.  In  the  upper  beds,  limestones 
are  more  plentifully  distributed,  and  are  known,  with  their  shales, 
under  the  respective  names  of  Wenlock,  Dudley,  and  Aymstry. 

Superposed  on  the  silurian  rocks  is  the  old  red  sandstone  or 
Devonian  rocks.  For  some  time  the  old  red  sandstone  rocks  of 
Devon  held  a  somewhat  anomalous  place  in  the  geological  series  ; 
modern  researches  have,  however,  ultimately  placed  them  amongst 
the  old  red  sandstone  beds.  These  rocks  are  principally  developed 
in  the  west  of  England,  in  the  counties  of  Hereford,  Mon- 
mouth, and  Brecon,  with  spurs  and  outliers  in  the  counties  of 
Worcester,  Gloucester,  and  Salop.  The  whole  series  consist  of 
immense  deposits  of  conglomerates  and  sand,  usually  highly 
tinged  with  the  peroxide  of  iron,  possessing  also  in  many  of  the 
beds  concretionary  nodules  of  limestone,  and  magnesian  limestone 
and  marls,  known  in  the  districts  under  notice  by  the  name  of 
( 'Ornstones.  The  finest  orchards  of  Herefordshire,  and  its  best 
oaks,  {the  weeds  of  Herefordshire^)  grow  on  these  comstones. 

Succeeding  the  old  red  sandstone  is  the  carboniferous  series, 
commencing  with  the  mountain  or  carboniferous  limestone.  This  is 
found  in  two  bands  in  the  west  of  England — one  extending  from 
near  Exeter  to  Launceston,  the  other  forming  the  Mendip  Hills  in 
Somersetshire.  It,  in  conjunction  with  the  millstone  grit  (the  fare- 
well rock  of  the  Welsh  miner)  completely  surrounds  the  great 
coal  basin  near  Swansea.  Detached  portions  are  found  at  Pem- 
broke, Monmouth,  and  along  the  right  bank  of  the  Severn  near 
Newport.  It  is  largely  developed  in  Derbyshire,  Lancashire,  York- 
shire, Westmoreland,  Cumberland,  Northumberland,  and  Dur- 
ham, Flint  and  Denbigh,  North  Wales ;  in  the  two  last-named 
counties  it  is  celebrated  for  containing  great  deposits  of  galena,  or 
lead  ore.     This  is  the  limestone  which  is  so  much  employed  for 
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agricultural  purposes,  building,  and  as  a  flux  in  smelting  iron 
ores. 

The  millstone  grit,  which  overlies  the  mountain  limestone,  is 
generally  composed  of  small  grains  of  sharp  sand,  sometimes  con- 
taining fragments  of  felspar.  This  formation  occupies  a  consider- 
able space,  having  a  very  irregular  outline  from  the  southern  part 
of  Derby  to  near  Newcastle-upon-Tyne.  A  pretty  extensive  area 
of  this  rock  is  also  found  in  the  northern  part  of  Devon. 

It  is  scarcely  requisite  to  describe  the  coal-fields,  as  they  are 
pretty  well  known,  the  principal  ones  being  the  Northumberland, 
Durham,  Lancashire,  York,  and  Derby — the  three  last  were 
originally  united — and  the  Staffordshire,  Shropshire,  and  North 
Wales  coal-fields. 

Above  the  coal-fields  are  the  new  red  sandstone  and  ma^nesian 
limestone  beds,  the  former  containing  the  celebrated  mines  of 
rock-salt,  and  the  brine  springs  of  Worcestershire  and  Cheshire. 
The  red  sandstone  series  is  composed  of  alternate  beds  of  soft 
sandstone,  marls,  and  clays.  In  Lancashire,  the  magnesian  lime- 
stone of  the  northern  counties  is  replaced  by  a  magnesian  marl. 
Gypsum  is  often  found  in  the  new  red  sandstone,  especially 
amongst  the  saliferous  marls.  This  forniation  is  most  fully  de- 
veloped in  Cheshire,  Lancashire,  Staffordshire,  Salop,  Warwick, 
and  Worcester ;  and  from  Nottingham,  through  Doncaster  to 
Newcastle-upon-Tyne,  it  is  remarkable  for  being  much  covered 
with  the  boulder  clay  or  northern  drift. 

The  oolitic  system,  including  the  lias,  forms  a  series  of  continu- 
ous, but  intermixed  bands  of  strata,  extending  from  Dorchester 
through  the  centre  of  England  to  the  German  Ocean  in  the  North 
Riding  of  Yorkshire.  The  lias  is  composed  of  two  beds — the  alum 
shales,  and  the  lias  clay.  The  alum  shales  are  generally  very 
unproductive ;  the  lias  clay,  when  well  drained,  forms  good  pas- 
ture land ;  but,  owing  to  its  adhesive  heavy  character,  is  unfit  for 
arable  husbandry.  It  is  in  these  beds  that  the  extraordinary 
saurian  remains  have  been  found  so  abundantly.  The  celebrated 
Vale  of  Cleveland,  in  the  north  of  Yorkshire,  is  situate  on  the  lias. 
Much  of  the  heavy  grazing  lands  of  the  midland  counties,  extend- 
ng  in  a  diagonal  line,  across  the  kingdom,  from  the  neighbourhood 
^f  Lincoln  to  Gloucester,  is  composed  of  the  lias  formation.* 
intermixed  andad'''^^"!*"?  ^'^  the  lias  is  the  oolitic  series — so  termed 
n  consequence  r  ,.  .,^  composed  of  a  limestone,  which  is 
^r-r-i/l  r     -r  mr  »arbonate  of  lime,  aggregated  like  the 

«  •  n.   the  oolitic  limestone  group  possess  a 

.— '    '  •  K^ht,  and  occasionally  springy,  m  conse- 

xhe  lias  group  has  at  one  period  covered  a  much  wider  area  than  it  does  at 

'AwSent.     Seyeral  detached  but  small  outliers  of  the  lias  formation  cap  the  hills  in 

'Tio»''  -^arts  of  ^^"'^pshire — the  g^eat  mass  having  been  washr-'  *  --^^    »▼  ♦>•  "amQ 


ENGLAND  AND  WALES.  609 

quence  of  thin  beds  of  iuterveniug  clay  causing  springs  to  issue 
along  the  line  of  their  outcrop.  For  a  correct  conception  of  the 
district  occupied  by  this  group,  the  reader  must  be  referred  to  a 
geological  map.  An  almost  isolated  district  of  some  extent,  com- 
posed of  the  oolitic  group,  is  to  be  found  in  the  north  of  Yorkshire, 
near  Scarborough. 

Intermixed  with  the  light  calcareous  soils  of  the  oolitic  series 
is  the  stiff*  retentive  Oxford  and  Kimmeridge  clay,  on  which  for- 
mation the  soils  are  generally  found  as  stiff  and  intractable  in 
character  as  on  the  lias  series.  The  Oxford  clay  extends  from 
Lynn  in  Norfolk  to  Oxford  and  Berkshire,  where  it  thins  off, 
but  reappears  in  Wilts  and  Dorset. 

Superior  to  the  oolitic  group  is  the  Wealden,  which  is  prin- 
cipally developed  in  Sussex,  Kent,  Hampshire,  and  the  borders  of 
Surrey.  The  Wealden  is  composed  of  the  Hastings — sometimes 
called  the  iron  sands,  in  consequence  of  the  presence  of  consider- 
able quantities  of  oxide  of  iron  amongst  this  part  of  the  group — 
and  the  Weald  clay. 

The  chalk  series  is  the  next  order,  and  is  composed  of  the 
lower  greensand,  the  gault,  the  upper  greensand,  and  the  chalk, 
whoso  united  outcrops  occupy  a  very  large  part  of  England's  sur- 
face, and  form  some  of  its  most  picturesque  cliffs  on  the  southern 
and  south-eastern  coasts.  The  chalk  series  is  remarkable  for 
containing  in  the  beds  of  the  upper  greensand  nodules  of  phos- 
liate  of  lin)e,  to  which  the  term  coprolites  has  been  given.  In  the 
ower  greensand  these  substances  are  not  so  abundant,  notwith- 
standing which,  so  much  is  the  phosphate  of  lime  disseminated 
amongst  it  that  the  application  of  bones  has  very  little  fertilis- 
ing influence.  The  lower  greensand  contains  great  quantities 
of  oxide  of  iron,  commonly  used  for  repairing  roads,  but  at  for- 
mer periods  was  extensively  employed  for  the  manufacture  of  iron, 
heaps  of  slags  being  still  found  in  the  vicinity  of  sheets  of  water, 
known  usually  under  the  name  of  hammer-ponds.  At  these  smelt- 
ing works,  wood  was  the  fuel  employed.  Notwithstanding  the 
apparent  unfertile  aspect  of  the  lower  greensands,  on  few  soils  does 
timber,  even  the  lordly  oak,  grow  so  freely.  The  gault  clay  is  re- 
markably productive,  and  is  the  only  strong  soil  belonging  to  the 
group.  The  greensand  has  obtained  its  name  in  consequence  of 
being  in  some  parts  intermixed  with  small  portions  of  disinte- 
grated chlorite.  This,  however,  is  by  no  means  a  general  feature. 
The  chalk  does  not  need  any  particular  description,  its  usual 
character  being  known  to  all.  It  has  undoubtedly  been  formed 
under  the  sea,  principally  by  means  of  marine  animalculse,  in  the 
same  manner  that  mountains  of  coralline  limestone  are  now  in 
)rogrcss  of  formation  on  the  ancient  submarine  craters  of  the 
^acific  and  Indian  Oceans. 

Above  the  chalk  we  arrive  at  the  eocene  deposits.    This  name  is 


r, 
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given  to  the  lowest  division  of  the  tertiary  strata,  containing  an 
extremely  small  proportion  of  living  species  amongst  its  fossil  shells, 
which  indicate  the  first  commencement  or  dawn  of  the  existing 
state  of  the  animate  creation.  It  is  derived  from  jBcw,  Aurora,  or 
the  dawn,  and  Kainos^  recent.  The  lowest  bed  of  the  Eocene  con- 
sists of  the  plastic  clay,  occasionally  intermixed  with  beds  of 
gravel,  and  alternating  sands  and  clay.  The  London  clay  lies  im- 
mediately above  the  plastic  clay,  and  occupies  an  extensive  district 
in  Middlesex,  Kent,  Essex,  Hertford,  Berkshire,  and  Surrey,  being 
cut  oft',  by  the  upheaval  of  the  chalk  and  greensand,  from  another 
extensive  portion  found  in  Dorset,  Sussex,  and  Hants.  The  Loudon 
clay  is  usually  of  a  bluish  or  blackish  colour,  and  contains  a  por- 
tion of  calcareous  matter.  Beds  of  sandstone  are  sometimes  found 
in  it :  the  thickness  varies  considerably — from  50  or  80  to  700  feet. 

A  considerable  part  of  the  London  clay  is  covered  by  the  Bag- 
shot  sands.  These  sands  and  gravels  consist  of  varied  accumulations 
of  fine  sand  and  sharp  flints,  occasionally  having  intervening  beds 
of  clay.  That  the  water  which  transported  these  beds  possessed  a 
powerful  current,  is  shown  by  the  huge  blocks  of  an  apparently 
altered  greenstone,  locally  known  by  the  name  of  "  grey  weathers." 
The  origin  of  this  ditritus,  as  well  as  that  which  is  found  on  the 
London  clay,  will  bo  considered  at  a  subsequent  part  of  the  paper. 

The  niiocene,  so  called  because  a  minority  of  its  fossil  shells  are 
referable  to  living  species — from  Meion^  less,  and  Kainos — recent, 
is  principally  seen  in  the  British  Islands  in  the  Isle  of  Wight. 

The  pliocene  strata  extend  from  Essex  to  the  north-east  of 
Norfolk  ;  it  is  divided  into  the  older  and  newer  pliocene.  This 
title  is  applied  because  the  largest  part  of  the  fossil  shells  found  in 
these  beds  are  of  recent  species,  the  etymology  being  Pleion^  more, 
and  Kainos^  recent. 

The  pliocene  period  may  be  termed  the  age  of  elephants  and 
cetaceans,  the  most  remarkable  accumulations  of  which  fossils  have 
been  found  on  the  coast  of  Norfolk.  The  remains  of  the  mastodon 
have  recently  been  discovered  in  the  mammiferous  crag  of  Norfolk 
and  Suffolk.  Coprolites  have  been  collected  also  on  the  shores  of 
these  counties,  and  used  for  the  purpose  of  manufacturing  super- 
)hosphate  of  lime. 

Recently- formed  alluvial  lands  are  found  on  the  embochures 
^f  many  of  our  rivers,  such  as  the  II umber,  and  high  up  various 
jireams,  *»^  *'  ^'""  flat  districts  of  Montgomery  and  Shropshire, 
^o'  '-»  *n(.    ...  -nper  ^^^    ^i  the  Severn.     The  mouths  of  the 

vol.     '•  *'»      •^'"^'''     1.  the  south  of  England,  are  similarly 

mro/  .•   -  MO  iimioii  lauds  of  the  fen  districts  partake  of  a 

lunacf         alluvial  soil  and  peat. 

~^iio  Diluviaii  oi  erratic  deposits  will  be  considered  in  the  coarse 
lir  ''^llowino:  section,  "   «'bich  also  the  nlntonic  ^-ocks,  s'^^'h  aa 
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General  view  of  soils. — Soils  may  be  viewed  as  connected  or 
disconnected  with  the  strata  on  which  they  rest.  In  the  course 
of  the  preceding  remarks  respecting  the  general  view  of  the 
strata  composing  the  crust  of  the  earth,  the  reader  will  observe 
that  almost  every  series  consists  of  a  greater  or  less  number  of 
alternating  beds  of  sand  and  clay,  the  basset  or  outcropping  edges 
of  which  occupy  a  large  portion  of  the  earth's  surface — circum- 
stances highly  favourable  to  that  admixture  of  soils,  which  has 
long  been  theoretically  held,  as  well  as  practically  found,  to  be 
of  much  service  in  promoting  fertility.  Open  sands  becoming 
mixed  with  stitt*  clays,  convert  them  into  friable  loams,  or  tur- 
nip soils ;  whilst  an  admixture  of  clay  amongst  sharp  sands  gives 
the  latter  a  proper  degree  of  adhesiveness.  We  cannot,  therefore,  be 
surprised  to  iind  that,  other  things  being  equal,  the  most  favourable 
soils  for  the  farmer  are  usually  found  at  the  junction  of  beds  be- 
longing to  either  different  geological  epochs,  or  of  varied  litholo- 
gical  character.  The  Vale  of  Aylesbury  is  a  remarkable  instance 
of  a  number  of  geological  features  combining  to  form  a  soil  of  the 
best  quality,  the  greensand  becoming  intermixed  with  calcareous 
and  aluminous  matters  washed  from  the  chalk,  the  oolite,  and  the 
Oxford  clay.  In  fact,  along  the  whole  of  this  band  of  the  green- 
sand,  superior  land  is  formed  wherever  it  becomes  mixed  with 
washings  from  the  cretaceous  groups  of  the  oolite  and  chalk,  and 
the  aluminous  band  of  the  Oxford  clay  and  lias  shales. 

Among  the  oldest  rocks — such  as  granite,  slate,  lower  silurian 
and  upper  silurian,  as  far  as  the  mudstoncs — the  surface-soil  par- 
takes greatly  of  the  character  of  the  subjacent  rock,  the  soils  being 
silicious  or  aluminous,  fertile  or  infertile,  according  to  the  more  or 
less  decomposable  state  of  the  rocks  from  which  it  is  formed ;  the 
ehoniical  character  of  its  constituents  in  some  places  being  highly 
fruitful,  in  others  perfectly  barren.  The  character  of  the  wope 
and  elevation  will,  however,  greatly  modify  their  character ;  for,  if 
abrupt,  a  constant  wasting  will  be  going  forward ;  and  if  elevated, 
the  influence  of  climate  will  detract  from  any  favourable  fertilising 
influences  arising  from  the  continued  reproduction  of  a  fertile  soil. 

In  the  vicinity  of  Penzance  there  exists  a  belt  of  laud,  comprising 
about  one  thousand  acres  of  extraordinary  fertility,  owing,  as  cor- 
rectly pointed  out  by  Dr  Paris,  to  the  decomposition  of  the  adjoining 
greenstone  rocks.  Decomposing  porphyry,  (Elvan,)  potash  fel- 
spathic,  and  hornblende  mmerals,  invariably  produce  rich  soils. 
Owing  to  the  circumstance  of  their  position,  the  oldest  rocks  are 
necessarily  dependent  for  the  formation  of  their  active  soils  on  the 
amount  of  their  own  degradation  ;  and  it  is  not  until  we  get  toler- 
ably high  in  the  geological  series  that  we  are  to  look  for  any 
considerable  formation  of  soils  from  the  debris  of  pre-formed  rocks. 
This  rule  does  not  universally  apply,  for  Mr  Trimmer  has  shown 
strong  grounds  for  believing  that  the  clay  of  the  boulder  or  glacial 
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period  has  been,  and  now  lies,  deposited  on  the  summit  of  Moel 
Tryfan,  near  the  mouth  of  the  Menai  Straits,  a  mountain  low  in 
the  Silurian  scries.  For  practical  purposes,  however,  it  may  be 
safeb'  averred,  that  only  very  limited  areas  of  soil  have  been  formed 
by  the  deposition,  on  rocks  of  older  age,  of  the  debris  from  newer 
formations :  In  a  word,  the  soils  on  the  primitive  districts  are 
formed  by  the  disintegration  of  their  own  rocks  ;  and  this  remark 
applies  also  to  the  silurian  formations  generally,  as  well  as  to  the 
old  red  sandstone.  In  fact,  the  origin  of  the  soils  on  the  latter 
formation  is  so  well  marked  that  the  merest  tyro  would  compre- 
hend it  at  the  first  inspection. 

In  the  carboniferous  series,  the  mountain  limestone  is  usually 
covered  with  a  greater  or  less  depth,  according  to  circumstances,  of 
a  fine  loam,  admirably  calculated  for  turnip  husbandry.  The  origin 
of  this  soil  is  evidently,  from  its  different  chemical  composition, 
foreign  to  the  rock  on  which  it  rests  ;  and  there  is  some  difficulty 
in  fixing  the  precise  cause  of  this  deposit,  whether  from  the  decom- 
position of  the  slate  and  silurian  rocks  alone,  or  from  the  deposit 
of  mud,  arising  from  all  the  prior  formations.  Some  parts  of  the 
soil  which  covers  the  mountain  limestone  appear  to  have  the  same 
character  as  the  boulder  clay. 

Few  more  acceptable  services  could  be  rendered  to  geology,  than 
a  correct  account  of  the  origin  of  the  superficial  deposits,  which 
have  evidently  been  derived  from  some  other  source  than  the 
rocks  which   they  at  present  overlie  ;    for,    strange   as  it   may 
appear,    geologists   are   better    acquainted   with    the    conditions 
attendant   on    the   formation   of  the   oldest   sedimentary   rocks, 
than  with  those  recent  deposits  which  form  the  fields  on  which 
our  ftirmers  toil.     This  anomaly  has  recently  attracted  the  atten- 
tion of  some  of  our  best  geologists,  and,  it  is  to  be  hoped,  will  be 
vigorously  followed  up  ;   for  there  can  scarcely  exist  a  doubt  that 
a  correct  elucidation  of  the  phenomena  connected  with  the  deposi- 
tion of  many  of  our  soils,  which  are  evidently  transported  from 
distant  localities,  would   contribute  greatly  towards  arriving  at 
correct  views  of  the  most  recent  changes  which  the  earth's  surface 
has  undergone.  Farmers  have  great  opportunities, as  compared  with 
persons  in  other  professions,  of  contributing  information  on  thia 
)articular  point ;  and  it  is  to  be  hoped  that  not  many  years  will 
lapse  before  a  sufficient  number  will  have  made  themselves  ae- 
•uainted  with  the  outlines  of  geology,  so  as  to  be  enabled  to 
•>»titute  a  set  of  independent  observations. 

lie  soils  on  the  millstone  grit  are  also  composed  of  the  rocks 

•'^ich  they  overlie,  and  are  consequently  very  arenaceous. 

^^^    -•">'»♦  ^'^al  purposes,  the  soils  on  the  coal-measures  and  new  red 

'     -x}  ^6  considered  as  of  having  generic  origin,  consist* 

»osits  arising  fr^"^  ♦he  denudation  of  some  of  the 
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places  with  the  boulder-clay  and  occasional  beds  of  marl,  evidently 
of  lacustrine  formation.  The  boulder-clay  and  erratic  deposits,  sup- 
posed to  be  in  part  the  produce  of  Scandinavian  and  Cumbrian 
rocks,  is  more  frequently  found  on  the  red-sandstone  series  rather 
than  on  the  coal-measures.  Where,  however,  the  soil  is  deep,  very 
little  difference  in  the  general  character  of  the  soil  exists  between  that 
found  on  the  coal-measures  and  the  new  red  sandstone.  In  some 
parts  of  Yorkshire,  a  not  inconsiderable  breadth  of  soil  on  these 
formations  is  composed  of  a  rich  loam,  like  silt,  covering  the  coal- 
measures,  the  magncsian  limestone,  and  the  new  red  sandstone  alike, 
and  forming  one  of  the  richest  soils  in  the  kingdom.  The  celebrated 
Pontefract  Liquorice  Garden  is  situate  in  the  centre  of  the  dis- 
trict under  notice;  its  formation  is  probably  due  to  two  causes — 
viz.,  partly  to  the  finer  mud  belonging  to  the  northern  drift, 
and  partly  to  mud  formed  during  the  eruption  of  the  trap-hills 
of  the  Cheviot  range,  and  the  basalt  at  the  Giant's  Causeway.  In 
like  manner,  some  of  the  richest  grazing  lands  in  Leicestershire 
appear  to  be  formed  of  clay  having  its  origin  from  the  igneous  rocks 
found  in  that  county. 

The  soils  on  the  oolitic  and  liasic  group  are  evidently  derived 
from  the  rocks  which  they  overlie ;  and  the  same  remarks  apply  to 
the  Wealden  formation. 

In  the  chalk  formation,  the  greensand,  where  the  lower  series 
covers  an  extensive  area,  the  soils  are  evidently  the  produce  of  the 
subjacent  rock.  The  upper  greensand,  however,  which  is  so  valu- 
able as  a  phosphoric-bearing  stratum,  only  crops  out  at  a  few  places, 
and,  as  an  area  for  tillage,  is  quite  insignificant. 

The  more  elevated  portions  of  the  chalk  district  possess  a  soil 
almost  wholly  composed  of  chalk  and  comminuted  flints  ;  in  other 
places  it  is  covered  with  a  loam  of  good  character,  not  unlike  that 
which  covers  so  considerable  a  breadth  of  the  new  red  sandstone, 
and  has  probably  had  its  origin  from  the  same  cause.  In  some 
cases  the  flints  have  a  different  character  from  those  found  in  the 
chalk-beds,  being  analogous  to  those  seen  on  the  London  clay. 

The  London  clay  is  a  fresh-water  formation,  exceedingly  tena- 
cious. It  is  much  intermixed  with  flints  from  the  chalk  series,  and 
also  others  of  a  different  character,  containing  an  appreciable 
amount  of  oxide  of  iron,  which,  on  decomposhig,  gives  origin  to  a 
fine  friable  red  loam.  These  flinty  substances  have  been  derived 
from  the  Lickey  and  Rowley  Hills,  near  Birmingham,  which  were 
probably  contemporaneously  erupted  with  the  Malvern  Rocks. 
Many  of  the  sands  and  flints  ofBagshot  appear  to  have  had  a 
similar  source. 

The  crag  of  the  eastern  counties  has  a  varied  soil,  composed  of 
the  northern  drift  intermixed  with  the  crag,  and  also  blowing  sands, 
which  cover  many  parts  of  this  and  the  chalk  lands  of  that  county, 
the  sands  being  bound  together  by  a  black  peaty  substance,  but 
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which,  from  the  great  intermixture  of  sand,  usoally  pasBes  under 
the  improper  denomination  of  black  sand. 

Peat  or  vegetable  matter  forms  more  or  less  a  component  part 
of  all  surface  soils,  and  may  be  classed  as  the  last  geological 
change  on  the  earth's  surface.  The  power  of  apparently  insignifi- 
cant plants  in  facilitating  geological  cnanges,  and  at  other  times  in 
exercising  a  conservative  influence,  is  much  greater  than  is  ordi- 
narily imagined.  Lichens  and  mosses  aid  the  atmosphere  in 
decomposing  the  hardest  rocks,  which,  when  detached  ana  washed 
away  by  torrents,  are  eventually  deposited  as  portions  of  some 
newly-formed  delta,  contributing  largely  to  its  fertility,  containing, 
as  they  do,  the  vegetable  and  mineral  constituents  requisite  for 
new  and  higher  orders  of  plants.  But  for  the  conservative  influ- 
ence of  vegetation,  clays  and  sands  would  be  speedily  washed  into 
the  sea. 

On  the  plutonic  or  igneous-formed  rocks,  such  as  the  Cheviots, 
the  soil  is  generally  formed  by  their  decomposition,  occasionally 
intermixed  with  peat.  When  drained,  these  soils  are  very  fertile. 
Without  that  operation,  all  the  igneous-rock  formed  soils  support 
heavier  cattle  and  sheep  than  sandy  or  light  calcareous  soils.  The 
effect  of  other  plutonic  rocks  in  modifying  the  character  of  the 
active  soils,  is  seen  in  the  whin-dykes  of  the  north  of  England, 
and  the  toad-stones  of  Derbvshire.  The  influence  of  the  volcanic 
ash  on  the  fertility  of  the  soil  in  the  west  of  England  and  the  bor- 
ders of  Shropshire  and  Montgomery  has  been  already  noticed. 

Manures  adapted  to  different  Soils, — Soils  of  a  fruitful  character 
will  generally  be  found  to  possess  the  following  qualities— via.. 
Moderate  tenacity,  such  as  loams ;  and  are  rich,  comparatively 
speaking,  in  the  mineral  ingredients  of  plants ;  to  which  may  be 
added  the  power  of  absorbing  and  retaining  nitrogenised  compounds, 
such  as  ammonia  and  its  salts.  These  conditions  will  generally  be 
found  combined  in  a  soil  consisting  of  65  parts  sand,  25  parts 
alumina,  and  10  parts  of  carbonaceous  matter,  commonly  called 
humus ;  the  remaining  substances,  minute  in  quantity,  but  power- 
ful as  fertilisers,  being  also  requisite  to  make  up  a  fertile  soil;  the 
latter  consisting  of  small  quantities  of  minerals,  containing  potash, 
phosphate  of  lime,  and  various  amounts  of  common  salt,  lime, 
ma<;nesia,  &c. 

The  condition  in  which  these  latter  substances  may  exist,  is  a 
)oint  of  some  importance.  For  instance,  strewing  lumps  of  felspar, 
containing  16  per  cent  of  potash,  would  no  more  add  to  the  fertility 
•^  a  soil  than  spreading  an  equal  weight  of  brick-bats  over  the 
*drface.  Even  when  pounded,  the  action  would  be  very  slow,  unless 
Se  mineral  was  one  of  facile  decomposition.  We  need  not,  there- 
)re,  feel  surprised  that  granitic  soils  are  usually  barren.  Subse- 
|uent  attrition,  and  the  consequently  greater  exposed  surface 
■jiiK— -f  ip/  'f  hf^  o^v-M   -4^  iquerMF  \nd  a,t^r^n^r^\^eriQ  iufl*"*nces,  have 
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the  power  of  slowly  reduciug  the  hardest  minerals  into  a  fine 
powder,  which  eventually  gives  rise  to  the  first  of  our  stratified 
deposits — clay-slate,  in  which  form  it  again  becomes  indurated.  In 
the  course  of  the  decomposition  of  granite,  a  considerable  quantity 
of  oxide  of  iron  is  set  free,  which,  when  mixed  with  the  silicious 
and  aluminous  substances  under  notice,  greatly  aids  a  second  de- 
composition. After  the  sedimentary  deposits  have  become  indurated, 
as  in  clay-slate,  the  presence  of  lime  has  a  similar  decomposing 
eftect.  It  will,  theretore,  ever  be  found  that  hardened  sedimentary, 
and  even  igneously  formed  rocks,  are  converted  into  soils  the  more 
rapidly  the  greater  the  amount  of  oxide  of  iron  and  lime  that  are 
contained  in  them.  This  power  will  of  course  vary,  becoming  less, 
in  general,  as  the  amount  of  silica  is  increased.  All  rocks,  how- 
ever, the  decomposition  of  which  is  productive  of  fertile  soils^ 
contain  the  whole  of  the  inorganic  elements  of  plants.  These  may 
be  in  very  small  proportions,  rarely  exceeding  1  per  cent,  respec- 
tively, of  potash  and  phosphate  of  lime.  Where  these  proportions 
are  increased,  such  soils  are  generally  found  to  be  extraordinarily 
fertile.  An  instance  may  be  adduced  in  the  case  of  some  soils  on 
the  greensand  near  Farnham,  the  analysis  of  which  is  given,  in 
the  report  of  Professor  Way  and  Mr  Payne,  of  the  phosnhoritio 
strata  of  that  district.  Such  a  soil  is  found  to  have  its  proauctive- 
noss  increased  solely  by  the  application  of  nitrogenised  manures. 
The  celebrated  rich  soil  already  noticed  near  Penzance  is  fertile, 
owing  to  the  presence  of  rapidly  decomposing  minerals  containing 
potash. 

All  clays  contain  potash.  Some,  however,  do  not  contain  this 
substance  in  an  available  form — or,  in  other  words,  are  of  difficult 
solubility  ;  for  it  should  always  be  borne  in  remembrance,  that,  in 
order  to  become  food  for  plants,  the  minerals  must  be  converted 
first  into  a  soluble  form.  On  this  subject,  the  experiments  of 
Dr  Daubeny,  detailed  in  the  Journal  of  the  English  Society,  are 
exceedingly  instructive. 

I  shall  now  allude  to  another  point  of  importance  respecting 
clays — the  generally  comparative  infertility  of  soils  containing  the 
oxide  of  iron  in  the  sesqui-oxide  form.  Such  clavs  are  usually  of  a 
buft'  or  ochrey  colour.  The  difference  of  colour  is  evidently  owing 
to  the  lower  state  of  oxidation  ;  because,  when  these  soils  are  sub- 
jected to  the  action  of  fire,  as  in  burning  land  for  manure,  the  ashes 
so  formed  are  red,  showing  the  higher  state  of  oxidation  into  which 
it  has  become  changed. 

I  strongly  suspect  that  clays  of  the  kind  under  notice  owe  their 
character  in  some  dejjree  to  the  formation  of  hydrated  compounds 
of  magnesia,  lime,  alumina,  and  oxide  of  iron,  and  occasionally, 
also,  a  combination  with  soda  and  potash ;  and  I  am  unacquainted 
with  any  other  mode  of  modifying  the  nature  of  these  soils  but 
that  of  burning.  The  Oxford  and  Kimmeridge  clays  are  examples 
of  this  kind  of  soil.     Magnesian  clay  soils  have  also  a  similar  chi^ 
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racter,  being  tenacious,  and  of  difficult  cultivation,  on  which  dnun- 
ing  and  burning  are  very  beneficial.  Magnesian  clays  are,  how- 
ever, the  most  intractable. 

Farmyard  manure  will  be  found  of  most  beneficial  application 
on  loamy  soils,  whether  those  are  sandy,  calcareous,  or  mouldy ; 
whilst  portable  manures  will  be  found  most  conducive  to  fertility 
on  open  soils. 

On  the  old  red  sandstone,  except  in  deep  vales,  portable  manures 
will  be  found  most  beneficial ;  and  those  on  the  lighter  soils  ought 
always  to  contain  a  portion  of  potash.  As  a  general  rule,  clays 
usually  contain  as  much  potash  as  is  converted  into  an  active  form 
in  sufficient  quantity  for  the  growth  of  an  ordinary  crop,  whenever 
phosphate  of  lime  and  azotised  compounds  are  employed. 

In  the  coal-measures  are  many  beds  containing  fish-bones  and 
potash  in  sufficient  quantity  to  recommend  their  being  applied  as 
manure.  As  these  shales  generally  contain  as  much  carbon  as  will 
maintain  a  slow  combustion,  and  also  as  much  sulphur  as  will  form 
a  variable  amount  of  sulphate  of  lime,  it  is  evident  that  there 
exists,  in  many  of  the  abandoned  heaps  of  coal  shales,  a  very  valu- 
able auxiliary  manure. 

To  sum  up,  it  will  be  found  that,  in  deciding  what  manure  should 
be  applied  to  any  soil,  the  mechanical  condition,  as  well  as  the 
chemical  composition,  ought  to  be  kuowu.     For  instance,  on  the 
greensand,  both  lower  and  upper — also  on  the  denuded  beds  of  the 
chalk — phosphoric  manures  are  completely  worthless ;  and  where 
a  decomposing  chlorite  or  felspar  composes  a  considerable  part  of 
the  soil,  no  other  manure  is  found  advantageous  than  those  con- 
taining nitrogen.    Sands,  and  calcareous  sands  and  gravel,  require 
potash,  phosphate  of  lime,  and  nitrogen.     Clays,  according  to  cir- 
cumstances, will  do  for  some  time  without  an  application  containing 
Eotash.    On  this  description  of  soils,  therefore,  will  the  use  of  guano 
e  found  the  most  lasting;  whilst  the  generality  of  silicious  and 
calcareous  soils  of  an  arenaceous  character  will,  in  a  short  time,  be 
reduced  to  a  state  of  infertility,  by  merely  using  guano — as  guano 
loes  not  replace  potash.     Where,  therefore,  a  farmer  is  in  the 
iiabit  of  using  both  farmyard  and  portable  manures,  the  farmyard 
nanurc  should  be  applied  to  those  soils  which  are  deficient  in  one 
Dr  more  of  the  ingredients  of  the  crop ;  whilst  bones  and  guano  will 
be  found  to  answer  on  his  stiff  soils  containing  potash.     Already, 
m  arenaceous  soils  and  peats,  a  repetition  of  guano  has  been  found 
valueless.     Not  more  than  three  crops  have  been  taken,  in  many 
»i*^*ances,  since  that  fertiliser  has  been  introduced. 

'Vtitude  of  different  sxibsoih  for  different  kinds  of  drainage. — 

^>.uv;n  of  the  character  of  both  soils  and  subsoils,  so  far  as  regards 

>eir  adaptation  to  peculiar  kinds  of  drainage,  is  dependent  on 

<  -late;  foi       '^  *  in  a  district  where  the  rainfall  is  50  inches  per 

..imp   reqr  r^-y  different  S' ^tem  to  that  where  the  rainfall 
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culated  for  the  latter,  but  certainly  not  for  the  former.  I  believe 
cases  exist  where  drains  beyond  a  depth  of  24  inches  will  be  fonnd 
quite  inadequate;  whereas  a  depth  of  40  or  60  inches  might 
advantageously  be  adopted  in  a  climate  such  as  that  of  Essex,  and 
this  on  soils  exactly  similar  in  all  their  characters.  Stiff  clays, 
composed  in  part  of  magnesia,  cannot  be  effectually  drained  by 
deep  drains :  shallow  ones,  at  narrow  intervals,  is  the  system 
which  ought  to  be  adopted  on  such  soils. 

The  reason  for  this  variance  is  very  obvious.  In  dry  climates, 
tlie  speedier  evaporation  of  the  water  causes  the  clay  to  crack ; 
through  which  fissures  the  water  quickly  finds  its  way  to  the 
drains.  In  wet  districts,  however,  such  dryness  as  will  permit 
the  fissuriiig  of  the  soil  does  not  take  place ;  consequently,  the 
drain  only  takes  away  the  water  immediately  contiguous  to  it. 
Deep-draining  has  been  found  a  complete  failure  in  the  wet  dis- 
tricts of  Cumberland,  as  might  have  easily  been  foreseen  by  any 
who  would  exercise  only  a  moderate  amount  of  their  reasoning 
faculties.  The  proper  depth  of  drains  on  retentive  soils  can  only 
be  ascertained  by  considerable  local  knowledge,  and  a  due  attention 
to  climate.  A  depth  that  can  be  safely  adopted  in  the  southern 
counties  would  be  useless  in  the  moist  climates  of  the  west  of 
England,  Wales,  and  the  northern  counties.  It  ought  always 
to  be  kept  in  remembrance,  that  in  these  wet  districts  the  land  is 
more  profitable,  under  a  proper  system  of  grazing,  than  in  arable 
husbandry.*  There  is  a  description  of  subsoil  known  as  "  till,"  on 
which  shallow-draining  is  usually  preferable  to  deep-draining. 
This  is  partly  owing  to  the  character  of  the  till,  and  partly 
Dwing  to  the  circumstance  that  the  shallow  active  soil,  which 
usually  covers  the  till,  is  usually  separated  from  the  latter  by  a 
thin  space,  which  in  rainy  weather  is  occupied  by  a  sheet  of  water: 
this,  by  capillary  attraction,  is  retained  in  its  position  with  some 
force,  and  consequently  prevents  any  drying  action  taking  place  on 
the  subsoil.  In  cases  wnere  it  may  be  otherwise  considered  advis- 
able to  drain  deep  in  "  till,"  the  subsoil-plough  should  invariably 
be  so  used  as  to  intermix,  as  much  as  possible,  the  active  soil  with 
the  subsoil.  The  term  ^'tilP  is  used  in  the  agricultural,  not  the 
jeological  meaning.f 

Where  light  sands  underlie  a  soil  of  stiffer  character,  as  some- 
times is  the  case,  Elkington^s  mode  of  draining  may  occasionally 
be  adopted.  In  doing  so,  however,  a  careful  survey  should  be  made 
IS  to  tlie  bearing  of  the  outcrop — otherwise,  if  proper  precautions 
^re  not  used,  more  valuable  lands,  at  a  lower  elevation,  may  be  con- 


*  The  late  wet  season  has  abundantly  proTed  the  correctness  of  the  abore  remarks, 
i  having  been  obserred,  in  some  instances,  that  f^om  the  deep  drains  on  beaTj 
;lay  foils  in  the  south  of  England  less  water  has  issued  than  nsnal. 

t  *'  Till,'*  in  geology,  means  the  boolder  clay ;  the  till  here  alluded  to  is  often 
termed  '*  Moorland  Pan." 
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verted  into  a  marsh.     In  such  cases,  a  knowledge  of  geology  will 
be  found  highly  serviceable. 

Where  soils  and  subsoils  are  light  calcareous,  or  arenaceoofl 
sands,  deep-draining  will  be  usually  found  more  beneficial  thu 
shallow-draining.*  The  like  remark  also  applies  where  the  under- 
lying stratum  is  a  porous  sandstone  chalk,  at  a  moderate  depth. 

Crops  adapted  to  different  soils, — The  most  appropriate  crops  on 
heavy  soils  are  beans,  cabbages,  and  rape;  whilst  in  dry  climates, 
such  as  Essex,  Hereford,  Kent,  &;c.,  wheat  can  generally  be  advan- 
tageously grown.    The  great  drawback  on  the  cultivation  of  heavy 
clay  soils  is  the  amount  of  animal  power  required  for  their  cultiva- 
tion, which  is  the  more  enhanced  the  moister  the  climate.     For 
this  reason,  strong  soils  will  usually  be  found  most  profitable 
under  grass.     The  great  disadvantage  of  grass-lands  is  the  small 
amount  of  winter  food  which  they  produce.    The  application  of  a 
cheap  mineral  silicate  as  a  top-dressing,  mixed  with  guano,  would 
enable  the  farmer  to  take  two  crops  of  hay  in  the  course  of  the      I 
year,  and  leave  the  aftermath  in  a  better  state  than  under  the      i 
present  svstem.     A  small  portion  of  each  clay  farm  might  be  kept      I 
under  cultivation  for  the  purpose  of  using  the  manure  formed  on 
the  farm,  by  which  straw  for  bedding  and  some  roots  could  be 
grown.     A  course  of  this  description  would  be  admirably  adapted 
for  all  heavy  clays,  such  as  the  lias,  Loudon,  and  Oxford  clays.  If 
previously  drained   and  dressed   as  described,  the  pastures  and 
meadows  would  annually  become  more  valuable,  and,  in  consequence 
of  the  increasing  thickness  of  the  sward,  would  be  constantly 
becoming  drier,  and  have  less  of  that  cold  character,  forming  so 
great  a  characteristic  of  our  clay  lands.     Many  clay  soils,  by  this 
means,  could  be  converted  into  almost  as  rich  grazing  lands  as 
those  of  Lincolnshire,  Endsleigh,  or  Aylesbury.    These  latter  are 
valuable  only  because  they  are   made   such  by  natural  canseSi 
whilst  the  same  thing  can  be  promoted  by  artificial  ones.     Even 
these  celebrated  pastures  might  be  made  more  profitable,  by  in  part 
taking  hay  for  winter  use — repairing  the  loss  of  fertiuty  thus 
occasioned  by  a  top-dressing.     The  increasing  scarcity  of  store- 
cattle  is  an  additional  reason  why  this  recommendation  should  be 
adopted. 

On  the  Silurian  and  clay-slate  rocks,  turnips,  rape,  barley,  and 
oats  may  be  taken,  with  alternating  crops  of  hay  and  pasture, 
'^'arying  according  to  elevation  and  climate.  The  superior  altitudes 
'""st,  however,  be  for  ever  used  as  sheep-walks,  and  as  pasturage 
>    'unds  for  rearing  young  cattle. 

^he  old  red  sandstone  is  cjilculated  for  every  description  of  hus- 
/rti.ary  ;  but  in  the  vales,  particularly  for  carrots  and  turnips.  The 
''ghter  lands  on  the  hill-sides  will  produce  good  crops  of  barley 
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and  turnips  :  the  more  elevated  parts  are  only  fit  for  sheep-walks, 
the  herbage  not  being  sufficiently  strong  for  rearing  store-cattle. 
This  foniiation  and  ail  the  light  lands  are  well  calculated  for  the 
growth  of  flax — a  crop  now  occupying  so  much  attention — which,  if 
pulled  for  virgin  flax,  and  dew-retted  on  pasture,  no  injury  would 
occur  to  the  farm  on  which  it  is  grown.  The  greensand  forma- 
tion is  admirably  calculated  for  the  growth  of  this  crop — barley, 
clover,  turnips,  and  carrots. 

The  oolite,  including  the  Portland  oolite,  great  oolite,  and  coral 
rag,  are  soils  which  might  by  artificial  means  be  made  much  more 
productive  either  as  arable  or  pasture  lands.  Large  areas  are  at  pre- 
sent only  occupied  as  sheep-walks.  They  might  be  made  to  yield 
large  returns  by  what  is  termed  high-farming,  though  it  would  not 
be  expedient  to  keep  too  large  a  portion  of  farms  on  these  rocks 
under  arable  cultivation,  for  they  suffer  much  during  seasons  of 
drought.  Pasture  land  in  good  heart  suffers  less  from  drought 
than  any  other  farming  produce.  These,  as  well  as  the  chalk,  are 
well  adapted  for  the  production  of  flax. 

To  sum  up :  The  whole  of  the  soils  of  the  kingdom  may  be  divided 
into  three  classes — heavy  lands,  loams,  and  light  soils.  The  former, 
in  the  vast  majority  of  cases,  will  recompense  the  farmer  and  the 
landlord  the  best,  whilst  in  pasture,  if  well  managed.  A  Northampton 
farmer,  with  his  six-horse  team  employed  in  fallowing,  will  perhaps 
express  a  different  opinion ;  but  summing  up  the  expenses  and 
receipts  for  a  number  of  years  will  show  that,  in  Northamptonshire, 
farmers  would  make  more  money  by  an  increased  and  judicious 
mixture  of  pasture,  over  their  present  arable  system  on  strong  clays. 

Loams,  which  are  medium  soils  between  light  lands  and  stiff 
clays,  may  generally  be  converted  to  either  pasture  or  arable  land 
without  much  affecting  the  farmer's  gains.  Generally,  however, 
more  money  is  made  on  such  soils  by  arable  than  pasture' farming. 
It  is,  however,  impossible  to  lay  down  absolute  rules,  because  cases 
will  greatly  vary  as  regards  the  demand  for  particular  kinds  of 
produce,  according  to  the  situation  of  markets,  &c.  All  that  can 
at  present  be  recommended  is  to  lay  down  general  rules. 

Chalk  is  best  adapted  for  sainfoin,  clovers,  pease,  and  flax ;  parti- 
cularly those  districts  on  the  chalk  which  have  a  moderate  covering 
of  red  loam. 

The  weald  clays  and  sand  fall  under  the  same  generic  rules 
which  apply  to  light  and  heavy  soils :  these  have  been  already  noticed. 

The  crag,  like  the  greensand,  is  not  benefited  by  the  application 
of  bones. 

Peats  are  much  improved  by  being  dressed  with  lime ;  and  one 
of  the  most  useful  purposes  to  which  geology  can  be  applied  in 
agriculture,  is  the  detection  of  limestone  beds  that  can  be  made 
useful  for  agricultural  purposes.  A  lavish  or  indiscriminate  use  of 
lime  is,  however,  to  be  deprecated. 
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THE  SALMON— ITS  PRESERVATION  AND  INCREASE. 

Although  the  salmon  is  the  most  delightfal  of  our  river  fish, 
and  the  only  one  of  any  commercial  value,  it  was  only  in  1838 
that  its  true  history  began  to  be  ascertained;  and  though  its 
numbers  and  value  are  every  year  diminishing  from  various  causes, 
and  its  extinction  even  begins  to  be  apprehended,  no  steps  are  taken 
for  its  preservation  or  increase,  except  such  steps  as  prior  to  1833 
were  taken  to  ascertain  its  history — tnat  is  to  say,  steps  of  no  value. 

It  is  true  that,  as  early  as  1686,  the  English  naturalist  Bay 
gave  out  some  opinions  that  showed  he  had  to  a  certain  extent 
studied  the  subject,  but  they  were  of  no  value;  and  from  that 
period,  for  the  space  of  about  140  years,  writers  on  natural  history, 
mcluding  some  men  otherwise  considered  men  of  science,  followed 
one  another  in  opinions  which  actual  investigation  has  shown  to  be 
utterly  and  almost  incomprehensibly  absurd. 

It  was  on  the  11th  July  1833  that  Mr  John  Shaw,  residing  at 
Drumlanrig,  in  the  unpretending  situation  of  Forester  to  the  Duke 
of  Buccleuch,  began  his  investigations;  and  carried  them  to  an 
issue  so  conclusive,  and  almost  wonderful,  that  from  the  close  of 
his  labours  in  1838,  and  their  publication  in  the  Hall,  and  afterwards 
in  the  Transactions  of  the  Boyal  Society  of  Scotland  in  1840,  there 
has  not  been,  and  there  cannot  be,  a  dissenting  word. 

Up  to  that  period  the  'parr  was  considered  a  distinct  fish ;  and 
the  smoult  was  considered  the  fry  of  the  salmon,  in  its  first  year — 
supposed  to  grow  with  a  rapidity  that  ought  to  have  appeared 
incredible  ; — for  it  was  supposed  to  be  hatched  in  the  early  spring, 
though  it  was  hardly  known  of  what  size  ;  to  appear  all  of  a  sudden 
about  May,  as  a  smoult,  which  was  acknowledged  to  be  the  youn? 
of  salmon,  of  several  ounces;  then  to  go  down  to  the  sea,  ana 
return  in  July  and  August  a  grilse  of  eight  and  ten  pounds,  and 
next  year  to  return  a  salmon  of  twentv  or  thirty  pounds,  and  after 
that  of  greater  size  and  weight,  according  to  its  years  I 

Mr  Shaw  has  put  an  end  to  that  romance.  He  has  not  only 
followed  this  valuable  fish,  from  its  extrusion  from  the  egg,  amid 
he  horses'  hoofs,  and  under  the  cart-wheels  of  the  ignorant  Kustic, 
'.o  its  perfecting  as  a  salmon :  but,  to  render  cavil  impossible,  he 
lias  even  caused  the  fish  to  be  procreated  in  his  presence,  and  under 
-s  own  hands.  He  has  in  this  wav  shown  it  in  the  eg^  of  the 
.V  cnt  fish  ;  he  has  shown  it  extruded,  a  weak  and  almost  uiadowy 
feature,  of  the  very  feeblest  nature,  and  carrying  at  its  breast  the 
esicle  whence  it  for  a  time  derives  its  nourishment.  He  has 
hen  shown  it  lurking  in  the  quiet  waters  in  the  margins  of  rivers, 
.n/»  ^^  \ii  in  fVi«^t  procure'^    v    he  indent^^i^n  of  a  horse's  hoof — a 
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shown  it  in  4  months  SLparr^  clearly  developed,  though  of  small 
size  ;  in  six  months  a  parr  of  about  3  or  3^  inches ;  and  so  con- 
tinuing till  next  spring,  as  during  the  cold  of  winter  the  progress 
in  growth  is  not  great.  At  18  months  the  parr  is  of  six  incnes ; 
and  then  considered  a  fit  subject  for  the  sport  of  the  angler ;  and, 
up  to  that  period,  ignorantly  abandoned  to  him,  or  to  any  other, 
as  a  fish  of  no  value^  and  in  which  the  proprietors  of  salmon  were 
not  interested!  What  ultimately  became  of  this  neglected  fish, 
was  not  till  this  time  known  or  inquired ;  it  was  only  generally 
understood  to  disappear  with  the  smoults.  But  Mr  Shaw  has 
clearly  shown  it  to  be,  after  its  second  year,  transformed  into  the 
smoulty  the  acknowledged  young  of  salmon]  to  be  then  seized  with 
the  migratory  estitSj  and  descend  into  the  sea ;  to  return  thence  a 
grilse^  of  8, 10,  and  even  15  and  16  lb.;  and  in  the  next  year  to  be 
changed  into  a  salmon. 

ilr  Shaw  showed  all  this,  first  by  removing  the  fecundated 
spawn  of  the  salmon  from  the  bed  of  the  river  in  which  it  had  been 
deposited,  and  bringing  it  to  the  state  of  parr,  in  a  separate  pond. 
And  it  being  still  questioned  whether  the  spawn  he  nad  thus  re- 
moved was  that  of  the  salmon,  and  not  of  the  parr,  he  made  the 
truth  of  his  assertion  patent  to  all  time,  by  seizing  the  female 
salmon  in  the  act  of  depositing  her  eggs,  and  by  pressure  on  her 
abdomen,  causing  her  to  complete  that  operation ;  and  next  by, 
in  like  manner,  seizing  and  pressing  the  male,  and  causing  him  to 
fecundate  the  thus  extruded  eggs  of  the  female.  He  then  carried 
the  spawn  so  obtained  ta  a  pond  of  the 'proper  depth,  pervaded  by 
a  stream  of  spring  water  and  separated  from  the  river,  and  in  that 
watched  the  hatching  and  growth  of  the  fish,  first  into  the  parr^ 
and  then  into  the  smoult ;  and  then,  after  in  their  efforts  to  escape 
many  of  the  smoults  had  thrown  themselves  on  the  bank  and  died, 
allowing  them  to  descend  into  the  sea,  and  so  complete  the  phases 
of  their  existence. 

In  this  way  the  history  of  the  fish  has  been  developed,  to  a  cer^ 
tain  staae,  in  a  manner  so  complete  as  to  leave  nothing  wanting. 
Many  have  been  benefited  by  his  information ;  and  the  country 
might  to  a  large  extent  be  enriched  by  carrying  out  measures 
which  Mr  Shaw's  experiments  obviously  suggest.  But  nothing 
has  been  done.  The  parties  whose  interests  are  in  the  first  in- 
stance concerned,  instead  of  endeavouring  to  increase  the  numbers 
of  the  fish,  by  seconding  nature  in  the  management  of  the  rivers, 
have  only  continued  their  old  plans  of  "  Beggar  my  neighbour," 
in  utter  disregard  of  the  increase,  or  even  contmuance,  of  the  fish. 
In  this  we  refer,  of  course,  to  the  proprietors  of  the  mouths  of  the 
rivers,  and  all  in  succession  up  to  the  oreeding  grounds.  We  can- 
not expect  that,  in  face  of  this  example,  the  ignorant  and  mischiev- 
ous clowns  on  the  banks  of  the  rivers  should  behave  better ;  but 
we  are  surprised  that  the  editor  or  proprietors  of  the  once  famous 
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Edinburgh  RevieiOy  ignorant  themselves,  as  the  world  in  general 
was  up  to  Mr  Shawns  experiments,  should  have  experienced  no 
nobler  feeling  towards  him  than  to  sneer  at  ^'  the  practical  man ; " 
and,  because  he  has  not  yet  followed,  or  perhaps  never  may  be 
able  to  follow,  his  eUves  into  the  sea,  and  record  their  fortunes 
ihere^  say  that  we  know  nothing ;  that  ^'  the  practical  man^'  has 
taught  nothing  ; — with  just  as  great  truth  and  justice  as  we  nught 
gay,  that  because  we  cannot  follow  a  Reviewer  to  heaven,  or  to  any 
other  more  suitable  habitat^  after  closing  his  labours  here  on  earth, 
we  know  nothing  of  him — "  the  practical  man"  has  taught  nothing! 
It  will  not,  after  this,  be  surprising  to  find,  that  the  recommendatiims 
as  to  the  management  of  the  fishings^  the  only  pretence  for  publish- 
ing some  twenty  pages  of  alternate  bounces  and  sneers,  is  stolen, 
"  body  and  bones,"  from  a  country  clerffyman,  namely,  the  Rev. 
D.  S.  Williamson,  minister  of  Tongland ;  whose  paper  upon  the 
subject  appears  to  have  been  written  in  1840,  and  published  in 
1843,  while  this  article  in  the  review  is  only  of  April  1851. 

But  perhaps  Mr  Shaw  has  been  enrolled  among  our  practical 
philosophers  r — or  at  least  made  an  emeritus  socius^  or  something 
attesting  the  respect  of  men  of  science  for  him  and  for  his  labours  ? 
I  doubt  if  anythmg  of  all  this  has  happened  ;  though  from  the  im- 
portance, and  decision,  and  even  ingenuity  of  his  experiments, 
he  has  shamed  them  all ;  and  better  deserves  to  stand  next  to  the 
immortal  Printer  and  Electrician*  than  any  who  at  present  does — 
save  and  except,  perhaps,  the  Glasgow  watchmaker^  or  the  hrcdk&r 
mechanic^  that  adapted  his  invention  to  the  propelling  of  vessels  at 
sea.  Certainly  Government  has  not  bestowed  on  Mr  Shaw  any 
mark  of  favour ;  nor,  what  would  more  have  pleased  him,  perhaps, 
encouraged  in  any  way  to  the  following  up  of  his  labours.  All  tne 
distinction  he  has  received  has  been,  that  the  Royal  Society  has 
printed  his  researches,  and  accompanied  them  by  very  beautiful 
prints  of  the  objects  he  had  communicated  along  with  them. 

An  ingenious  northern  baronet,  indeed,  (I  think  of  Gairloch  or 
Coul,)  did  Mr  Shaw  the  honour  to  construct  ponds  upon  his  prin- 
ciple, with  a  view  to  increasing  t/ie  breed  offish  ;  while  Mr  Shaw's 
experiments  were  directed  ostensibly  to  identifying  the  parr  with 
the  smoult.     In  this  way  the  honour  has  been  secured  to  Scotland, 
both  of  elucidating  the  history  of  the  salmon,  and  of  showing  the 
way  to  its  increase  ;  and  we  shall  see,  by  and  by,  that  both  points 
are  of  some  consequence.     The  spirited  Northern  had  not,  per- 
aaps,  succeeded  materially,  or  his  plan  would  have  been  adopted 
yj  others,  which,  I  believe,  has  not  happened.     But  all  in  good 
iTne.     Perhaps  he  did  not  consult  Mr  Shaw,  nor  seek  his  assist- 
i.uce,  and  so  he  has  more  or  less  failed.     If  this  be  so,  it  is  to  be 
'*';retted.     An  invention  of  any  kind  is  ruined  by  the  unskilful 
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adoption  of  it ;  because  most  people  are  satisfied  with  concluding, 
that  if  an  invention  does  not  succeed  in  any  handsy  it  does  not 
deserve  to  succeed. 

Something  like  this,  at  least,  or  something  less  creditable  still, 
(an  unpardonable  apathy,)  must  be  held  to  account  for  the  fact, 
that  the  plans  of  Mr  Shaw — or,  at  least,  the  plans  which  they  ob- 
viously suggest,  and  the  circumstances  of  the  fishings  seem  to 
render  invaluable — have  hitherto  been  useless.  Neither  public 
patronage  nor  private  enterprise  have  led  to  any  adoption,  or 
even  recommendation,  of  Mr  Shaw's  plans;  and  therefore  they 
have  been  barren  for  twelve  years. 

"  They  manage  these  things  difi'erently  in  France,"  whatever 
we  may  think  of  their  management  in  general. 

It  may  not  be  generaUy  known  (says  a  French  paper  of  the  other  day)  that  the 
means  of  producing  fish  to  an  incalculable  extent,  in  lakes  and  riyers,  hare  been  dis- 
coTered,  and  have,  within  the  last  three  years,  been  employed  on  a  grand  ecale^  and 
with  extraordinary  success  in  different  parts  of  France. 

Some  years  ago  two  fishermen,  named  Grehin  and  Remy,  of  la  Brette,  in  the 
department  of  the  Vosgcs,  found  that,  from  yarious  causes,  the  stock  of  trout,  for 
which  the  rivers  and  lakes  of  that  department  are  famous,  had  greatly  declined  ; 
and  they  attentively  studied  the  habits  of  the  male  and  female  trout  at  spawning- 
time,  with  the  view,  if  possible,  of  discovering  the  means  of  checking  the  evil. 

After  long  and  patient  observation,  they  found  that  not  one  in  a  hundred  of  the 
eggs  deposited  by  the  female  in  the  bed  of  rivers,  and  fecundated  by  the  milt  of  the 
male,  came  to  maturity — the  rest  being  devoured  by  other  fish,  washed  away,  or 
destroyed  by  mud.  They  found,  also,  that  of  the  fish  which  had  become  extruded, 
or  hatched,  the  greater  part  were  destroyed  by  the  large  fish  of  their  own  or  dif- 
ferent species. 

It  then  struck  them,  that  if  they  were  to  collect  the  eggs,  and  apply  the  milt  them- 
selves j  instead  of  leaving  the  Jish  to  do  it,  and  afterwards  to  secure  the  young  fish 
from  the  voracity  of  the  larger  ones,  they  would,  in  the  course  of  a  few  years,  obtain 
au  inexhaustible  supply.  Accordingly,  they  seized  a  female  trout,  just  as  they  per- 
ceived she  wa3  about  to  spawn,  and  by  pressure  on  her  belly,  caused  her  to  deposit 
her  eggs  in  a  vessel  containing  fresh  water.  They  afterwards  took  a  male,  and  by 
pressing  his  belly  in  the  same  way,  caused  his  milt  to  spout  on  the  eggs.  It  is  by 
pressure  on  the  belly  that  the  female  and  male  always  relieve  themselves  at  spawn- 
ing-time. These  two  men,  then,  in  imitation  of  the  fish,  placed  the  eggs  in  a  layer  of 
gravel,  which  they  had  deposited  in  a  box  full  of  holea  This  box  they  fixed  in  the 
bed  of  a  flowing  stream,  and  covered  it  with  pebbles.  The  fish  themselves,  in  the 
natural  way,  cover  the  eggs  with  pebbles,  and  leave  them.  In  due  time  the  eggs 
extruded,  and  every  one  was  found  to  be  good.  They  thus  obtained  from  one  female 
several  hundred  fish.  They  took  precautions  for  keeping  the  little  creatures  in 
water  where  they  were  out  of  danger,  and  supplied  them  with  fitting  food.  Apply- 
ing this  operation,  the  year  after,  to  a  great  number  of  fish,  they  obtained  several 
thousand  trout ;  and,  in  a  year  or  two  more,  the  numbers  had  literally  increased  to 
millions.  After  they  had  stocked  all  the  rivers  and  streams  of  the  Yosges,  and  some 
in  the  Moselle,  and  the  Haut  and  Bas  Rhin,  Dr  Haxo,  Secretary  of  the  SociSU 
d'Emulation  des  Vosges,  drew  the  attention  of  the  Academy  of  Science,  and  of  the 
Government,  to  the  discovery.  The  Academy  declared  that  it  was  of  immeme 
national  importance,  though  it  had  long  been  known  to  scientific  men  as  a  scientific 
curiosity,  but  not  as  a  practical  utility.  The  Government,  on  its  part,  saw  that  the 
application  of  it  to  the  rivers  and  streams  of  France  would  not  only  afford  employ- 
went  to  a  vast  number  of  persons,  but  would  enable  an  immense  addition  to  be  made, 
at  scarcely  any  expense,  to  the  people's  food.  It  accordingly  took  the  two  men  into  itt 
service,  and  made  them  apply  the  system  to  different  waters.  They  have  done  so  with 
the  most  singular  success.  Rivers  and  lakes  in  which  there  were  no  fish  are  now 
teeming  with  them.    Nor  have  they  confined  their  operations  to  trout  aloae,  but  have 
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extended  them  to  salmoUf  ttnckf  and  perch,  and  in  each  case  with  complete  snoeaH* 
Indeed,  their  system  is  applicable  to  all  sorts  of  Aresh- water  fish,  and  to  thoee  whkhi 
after  spawning  in  rivers,  descend  to  the  sea. 

Among  the  rivers  which  they  have  already  stocked,  are  those  of  Isere,  Haute- 
Loire,  Alli^re,  Lozicre,  Meuee,  Menrthe,  and  the  Uaute-Solne.  Several  gentlemen  of 
property  have  also  tried  the  system,  with  success,  on  their  estates  in  Burgundy,  Btie, 
and  Normandy.  In  addition  to  the  breeding  of  fish  in  enormous  quantities,  it  en- 
ables  to  naturalise  fish  of  different  species  in  strange  waters,  or  to  remove  them  fron 
river  to  river.  So  tjreat  is  the  importance  which  the  Government  attachee  to  the  plan, 
that  it  hot  nominated  a  commission  of  eminent  men  to  superintend  the  operations  of 
Gehin  and  Remy,  The  Moniteur  announces  that  the  Minister  of  Marine  and 
Colonies  has  also  ordered  that  experiments  shall  be  made  to  apply  it  to  salt-waUr 
fish,  at  the  mouth  of  rivers,  and  off  the  coasts,  and  especially  to  lobsters.  M.  Yalen- 
oiennes,  an  eminent  icthyologist,  and  member  of  the  Institute,  has  been  charged  te 
examine  the  mouths  of  rivers,  and  the  coasts  from  Havre  to  La-Teste,  and  to  state 
in  what  places  the  experiments  may  be  tried  with  advantage.  M.  Milne  Edwards, 
and  M.  Costo,  both  members  of  the  Institute,  have  been  directed  to  make  similar 
investigations  between  Cherbourg  and  Granville,  and  in  the  environs  of  Troaville. 

Here  Is  a  country  that,  we  should  say,  deserves  to  thrive ;  not 
a  country  that  looks  to  no  internal  resources,  except  mere  private 
enterprise  shall  stumble  upon  them  and  find  the  means  of  canning 
them  out ;  where  there  is  no  public  encouragement  or  protection. 

The  first  observation  upon  the  above  is,  that  the  French  Savans 
have  not  been  able  to  resist  asserting  that  they  knew  all  about 
breeding  fish  before,  although  they  had  never  dreamt  of  turning 
it  into  "  a  practical  utility."  From  that  acknowledgment,  they 
had  better  have  said  nothing  about  it. 

Next,  how  did  they  hioio  it?  Mr  Shaw's  papers,  both  upon 
that  and  the  sea-trout,  and  also  the  papers  of  another  equally 
"practical "  observer,  following  in  the  steps  of  Mr  Shaw,  (Mr 
Young,  manager  for  the  Duke  of  Sutherland  at  Loch-Shin,)  have 
been  before  the  world  since  1840-41,  in  the  Transactions  of 
the  Royal  Society  of  Scotland;  and  that  in  conjunction  with 
essays,  that  must  have  led  the  volumes  into  France ;  for  they  are 
essays  upon  Scottish  subjects  by  French  Savans, 

We  think  it  highly  probable,  therefore,  that  though  the  French 
philosophers  themselves  took  no  steps  in  the  matter,  it  would  be 
impossible  for  them  not  to  talk  of  it — and  talk  of  it  to  fishermen  too  ; 
and  hence,  most  certainly,  after  nine  years,  the  resort  of  these  fisher- 
men to  Mr  Shaw''s  plans.  It  is  almost  impossible  that  these  fisher- 
men should  at  once  have  jumped  to  tlie  conclusion  which  Mr 
Shaw  arrived  at  only  by  slow  degrees ;  and  hy  being  pressed  to 
jstablish  the  fact ^  that  the  spawn  he  had  taken  from  the  river,  when 
producing  the  parr,  was  the  spawn  of  salmon.  It  was  then  only 
Jiaf  lie  took  to  a  plan  that  seems  almost  miracle-working;  namely, 
luii^'  -^f.  ^  ^  h^msm  agency  the  creative  power  of  nature  ;  and  Mr 
5^o-  .r,t    ^  [i  y^\([^  Yitile  hope,  but  as  a  desperate  endeavour 

0  silence.     But  it  would  seem  by  the  story  to 

and 


* '  ,,;k  the  French  fishermen,  "  to  collect  the  eggs 


THE  SALMON — ^ITS  PRESERVATION  AND  INCREASE.         626 

marvellous  stretch  of  ingenuity  at  once,  and  in  which  they  proba- 
bly would  not  succeed ;  for  the  female  fish,  perhaps,  never  extrude 
their  eggs  naturally,  without  the  presence  of  a  male  either  young  or 
old ;  and,  consequently,  these  egg-gatherers^  though  they  may  have 
done  no  harm  by  subsequently  applying  the  milt,  were  probably 
behindhand.  But  this  is  probably  only  a  wrong  descnption  of 
what  they  did  ;  for  the  operation  of  these  men^  as  afterwards 
described,  is  precisely  the  operation  of  Mr  Shaw.  "  They  seized 
a  female,  just  as  they  perceived  she  was  about  to  spawn,  and  by 
pressure  on  her  belly,  caused  her  to  deposit  her  eggs  in  a  vessel 
containing  fresh  water ;  and  afterwards  took  a  male,  and  by  press- 
ing his  belly  in  the  same  way,  caused  his  milt  to  spurt  upon  the 
eggs."  Be  this  as  it  may,  their  idea  was  precisely  that  of  Mr 
Shaw,  only  less  intelligently  followed  up ;  for  he  only  applied  the 
milt,  either  when  he  saw  that  no  male  was  present^  or  when  he 
himself  forcibly  extruded  the  eggs. 

The  reasons  of  these  men  for  acting  were  perfectly  correct — 
namely,  "  to  prevent  the  spawn  or  the  young  nsh  from  being  de- 
voured by  other  fish,  washed  away,  or  aestroyed  by  mud  ; " — and 
their  modus  operandi  was  at  once  efficient  and  inexpensive.  "  In 
imitation  of  the  fish,  they  placed  the  eggs  in  a  layer  of  gravel, 
which  they  (had)  deposited  in  a  box  full  of  holes,  — meaning,  it 
must  be  inferred,  at  the  two  ends ;  and  leaving  a  sufficiency  of  solid 
wood  at  the  bottom  to  keep  a  due  depth  of  gravel  stationary. 

"  This  box  they  fixed  in  the  bed  of  a  flowing  stream,  and  covered 
it  with  pebbles,^''  It  is  to  be  feared  that  here  again  the  description 
13  imperfect ;  for  if  the  box  had  not  a  run  of  water ^  however  gentle^ 
through  it  and  over  the  fish^  nature  would  not  bo  imitated,  and  the 
spawn  would  perish ;  and  for  this  the  box  must  have  a  void  space. 

This  is  another  point  in  the  theory  which  a  Scotchman  and  a 
"  practical  man"  has  had  the  good  fortune  to  establish,  by  a  very 
decisive  experiment — Mr  Young,  manager  for  the  Duke  of  Suther- 
land at  Loch-Shin.  **  I  have  this  winter,"  says  he,  (referring  to 
1842,)  "  been  trying  to  test  the  fact,"  (namely,  whether  the  spawn 
would  prosper  in  still  water,)  "  in  the  following  manner :  At  the 
same  time  that  I  deposited  the  spawn,  from  which  I  made  my  other 
experiments,"  (viz.  in  running  water,)  "  I  also  placed  a  basket  of 
the  same  spawn,  with  equal  care,  in  a  pool  of  pure  still  water,  from 
the  river  Shin;  and  I  soon  found  that,  while  that  which  was  placed 
in  the  running  p>ools  was  regularly  progressing,  every  particle  put 
info  (he  still  icater  was  as  visibly  degenerating;  so  that  by«the  time 
the  spawn  in  the  running  pools  was  alivCj  that  in  the  still  water  was 
a  rotten  mass^  From  this,  and  from  the  slightest  consideration  of 
the  natural  state  of  matters,  two  things  are  plain ;  namely,  that 
while  the  spawn  in  its  bed  must  be  at  rest^  it  must  at  the  same  time 
have  the  ever-changing  water  running  over  it.  It  may  be  observed, 
that  a  basket,  as  used  by  Mr  Young,  would  seem  a  very  proper  sub- 
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stitute  for  the  box  used  by  the  Frenchmen,  provided  it  were  firmly 
anchored,  and  a  few  inches  at  the  bottom  so  dose  as  to  prevent 
any  probable  disturbance  of  the  spawn. 

The  next  thing  to  be  observed  is,  that  these  fishermen  bestowed 
all  this  trouble  upon  mere  river  troutj  and  even  stocked  several 
rivers,  apparently  with  no  ulterior  view^  unless  it  may  have  been  of 
enjoying  their  share  of  the  fishing  along  with  others ;  while  WE 
have  the  valuable  salmon  to  encourage  us,  and  entire  possession  of 
the  produce,  at  least  to  the  proprietors  of  the  banks  of  the  streams; 
yet  no  efibrt  has  been  made  by  uSj  not  even  by  amateur  Jiaher 9; 
who  arc  so  stupid  as  to  waste  their  lives  watching  for  ^'  nibbleSi^ 
when,  by  a  little  intelligent  trouble  to  increase  the  breed  of  the  fish, 
they  might  be  nightly  returning  with  their  baskets  full. 

!Dut  the  most  to  be  wondered  at  are  the  Landlord^  and  after  them 
the  Government, 

The  report  as  to  the  labours  of  these  humble  fishermen  is,  that 
having  taken  precautions  "  for  keeping  the  little  creatures  in  water 
where  they  were  out  of  danger,"  {lohere  that  was,  in  the  bed  of  a 
river,  it  is  not  easy  to  conjecture ;  but  Mr  Shaw's  side-ponds 
make  the  matter  very  distinct;)  ^^  and  also  supplied  them  with  httmg 
food,"  (Mr  Shaw  merely  sends  over  thein  a  stream,  "  in  which  the 
larvcB  of  insects  abound,")  "  in  a  year  or  two  the  numbers  had  lite- 
rally increased  to  millions ; "  and  ^'  after  they  had  stocked  all  the 
rivers  and  streams  of  the  Vosges,"  (their  paymasters  and  probable 
profits  never  mentioned,)  ^^  and  some  in  the  Moselle  and  Haut 
and  Bas-Eliin," — what  happened  V  "  Dr  Ilaxo,  secretary  of  the 
Societe  d^ Emulation  des  Vosges,  drew  the  attention  of  the  Academy 
of  ^Science  and  of  the  Government  to  the  discovery.  The  Academy 
declared  that  it "  (meaning  this  discovery,  even  as  to  the  multiply- 
ing of  mere  trout,)  "  was  of  immense  national  importance.  The  wh 
vernment,  on  its  part,  saw  that  the  application  of  it  to  the  rivers  and 
streams  of  France  would  not  only  afford  employment  to  a  vast  numr 
her  of  2)ersons,  but  would  enable  an  immense  addition  to  be  made^  at 
scarcely  any  expense,  to  the  fowl  of  the  people.  It  accordingly  took 
the  two  men  into  its  service,  and  made  them  apply  the  system  to 
difierent  waters.  They  have  done  so  with  the  most  singular  suc- 
cess :  rivers  and  lakes,  in  which  there  were  no  fish,  are  now  teem- 
ing with  them."  "  A  commission  of  eminent  men  has  been  nomi- 
nated to  superintend  the  operations  of  Gehin  and  Remy;"  and  the 
^ri^'^/llug  of  fish  in  the  lakes  and  rivers  will  speedily  be  as  habitual 
*i  x^j^f  employment  and  r*''^^* '"  '  •a^'^o  a?  ^1»^  growing  of  com 

'      '-  '      '        /  -t.ai.^  1  1^/6  t««i.«   jbill, 


nas  1>'>'*'^  "  applauded  to  the  very 
.^,  ciculart,       -    ^tic  ^  ^^'^  r'^^t  take  care  that 
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things — the  implasticity  of  her  men  of  science,  the  inertness  of  her 
Government,  and  the  utter  stolidity  of  some  others — ^to  exclaim, 

England  !  yon  are  a  dunce,  and  ever  wilL 

These  humble  French  fishermen  knew  that,  if  they  succeeded  in 
their  experiments,  they  would  be  patronised,  employed,  rewarded  I 
— just  as  certainly  as  a  French  trumpeter  knew,  and  perhaps  still 
knows,  that  he  may  aspire  to  a  Marshal's  truncheon.  But  woe 
to  the  British  aspirant  to  distinction  or  utility  I  Ho  will  in  the 
first  place  lose  his  credit^  as  a  speculative  person — he  may  rely 
upon  that ;  and  if  he  succeeds,  this  is  his  fortune  :  His  neighbour 
will  appropriate  his  invention,  and  glory  in  robbing  him  of  all 
reward — (See  the  case  of  Henry  Bell  in  Scotland,  and  Hargraves 
and  Radclifie  in  England  ;) — and  the  Government  will  look  on  like 
a  hazy  Lord  Chancellor,  as  if  injustice  to  the  ingenious  were  the 
noinnal  state  of  Britain.  It  happens,  in  consequence,  that  unless 
a  man  has  the  good  fortune  to  be  bom  a  Prince,  he  may  preach 
of  improvements  to  the  end  of  time,  and  no  one  will  regard  him ; 
and  he  that  has  been  bom  to  be  a  Forester,  however  ingenious, 
will  be  left  to  remain  a  Forester  still. 

I  would  wish  "  to  alter  all  this;"  and,  at  all  events,  to  alter 
the  state  of  things  as  to  salmon, 

I  have  spoken,  up  to  this  point,  of  multiplying  the  young  of 
salmon,  as  to  which  both  the  experiments  of  Mr  Shaw  and  the 
practice  of  the  French  fishermen  supply  valuable  hints ;  though 
Mr  Shaw's  experiments  were  not  entered  upon  with  that  view, 
but  merely  to  snow,  as  I  have  said,  that  the  parr  and  the  smouU 
are  salmon  in  different  stages,  just  as  the  grilse  is. 

The  plans  of  the  French  fishermen  have  one  great  recommen- 
dation— they  are  inexpensive ;  so  inexpensive,  that  they  may  be 
adopted  extensively,  without  much  regard  to  their  always  suc- 
ceeding. For  example,  breeding-baskets  may  be  put  down  in  many 
places,  promising  to  keep  "  the  little  creatures  out  of  danger, 
and  also  likely  to  "  supply  them  with  fitting  food,"  though 
changes  in  the  bed  of  the  river  may  disappoint  the  intention, 
because  the  expense  would  not  be  great.  If  boxes  are  to  be  put 
dow^n,  they  should  of  course  be  strong,  and  secure  beyond  any 
probable  chance  of  removal.  They  should  be  covered  during  the 
period  of  hatching,  (from  90  to  100,  108,  or  130  days,  according 
to  the  temperature  of  the  river  at  the  spot,)  and  in  the  neighbour- 
hood of  comparatively  still  water,  if  artificially  stilled  for  their  use. 
Perhaps  the  water  should  not  only  be  artificially  stilled,  but  so 
enclosed  that  other  fish  would  not  in  any  probability  break  in,  or 
with  refuges  which  the  little  creatures  might  seek,  (for  they  are 
very  nimble  and  dexterous,)  and  larger  fish  could  not  enter. 

But  the  best  assurance  would  seem  to  be  breeding-ponds^  either 
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open  for  the  parent  fish  to  enter  and  leave,  and  upon  their  leaving, 
being  shut  up,  except  as  to  the  entrance  and  exit  of  an  offltake 
from  the  river  or  some  other  stream ;  or  ponds  into  which  the 
spawn  should  be  carried,  either  when  taken  from  the  fish  or  from 
the  river. 

If  the  breeding-ponds  were  left  open  at  the  two  ends,  or  at 
least  at  the  lower  end,  the  fish  would  certainly  seek  their  own 
pond.  This  begins  to  be  questioned;  but  thisj  at  least,  is  un- 
doubted, that  when  fish  have  been  bred  in  pools  and  rivers  that 
have  afterwards  been  cut  ofi*  from  communication  by  accumulations 
of  stones  and  shingle,  the  fish  have  been  known  to  destroy  them- 
selves,  by  casting  themselves  upon  the  obstruction  that  lay  oetween  I 
them  and  their  native  water,  in  their  endeavours  to  reach  it  I 
Therefore,  (though  I  shall  not  recommend  this,)  it  seems  extremely 
probable,  that  every  proprietor  along  the  banks  of  a  river  might 
construct  his  own  pond,  in  the  certainty  that  his  own  fish  would 
return  to  him  if  permitted. 

Without  any  reference  to  this,  however,  it  is  probable  that  every 
proprietor  should  give  space  for  a  breeding-pond,  or  in  some  way 
or  other  be  a  breeder.  I  will  indicate  some  of  the  many  ways  in 
which  it  might  be  promoted  before  closing. 

But  the  promotion  of  the  breeding  of  the  fish  is  not  all  that  is 
required.  In  the  larger  rivers,^  in  particular,  and  in  all  the  rivers 
more  or  less,  the  fish  are  liable  to  many  casualties. 

It  is  much  complained  that  manufacturing  establishments,  by 

sending  their  poisonous  waters  into  rivers,  extensively  destroy  the 

fish,  or,  by  making  the  water  unpleasant,  at  least  injure  the  fishings. 

It  may  be  that  the  interest  of  a  proprietor  in  satmon-fishings  as 

at  present  conducted,  may  be  very  inferior  to  his  interest  in  the 

sites  of  manufactories  ;  and  it  may  be  that  his  neighbours,  or  rather 

joint-proprietors  of  the  river,  cannot  prevent  him  sending  whatever 

he  pleases  into  the  stream.     But  this  seems  doubtful ;  for  there 

appears  to  be  little  distinction  between  poisoning  the  waters  of  a 

river  and  the  waters  of  a  well ;  and,  at  least,  it  will  be  admitted 

that,    if  manufactures   could  be   conducted  without   injuriously 

iffecting    the  waters  of  the  rivers,  it  would  be  desirable;  and 

science  has  now  made  such  advances  that  it  seems  perfectly  pos- 

iible,  many  of  the  ejecta  of  factories  that  are  at  present  poisonous, 

flight,  with  proper  care,  not  only  be  deprived  of  their  noxious  qua- 

if.-^a  before  reaching  the   rivers,  but  be  made  useful  to  more 

'        he  extent  of  the  trouble  bestowed  upon  them,  as  fertilisers  of 

A ;  for  the  waters  ^old  nothing  in  solution,  but  merely  in  sus- 

--  '  •^,     This,  at  len«-      s  a  matter  well  worth  considering. 

r  -n,  by  tunneU  i  ^ts  of  some  description,  deleterious  mat- 

t      •  ight  be  r'^°'"""       oc/^/aluable  fish»"<r  r"   >rR,  and  conducted 

r\  .r*p  *»'Vk>  .    -         Art   Ai\    ^(^  ]iqv»n 
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lave  long  entertained  this  impression,  and  that  it  has  acted  by 
ssion  ;  and  now  I  think  I  am  able  to  adduce  some  evidence  in  aid. 


Farther,  it  has  been  supposed  that  the  fish  are  disturbed  by  the 
steam-paddle. 

I  ha 
concussion 

Mr  Shaw  had  been  watching  the  spawning  of  sea-trout,  and 
on  1st  November  1839  caught  a  pair  in  the  act.  He  very  much 
desired  to  secure  them,  but  had  no  means.  On  the  spur  of  the 
moment,  it  occurred  to  him  that  he  might  use  his  fowling-piece, 
and  by  firing  over  them,  stun  them  without  killing  tkem^  as  they 
were  only  about  six  inches  under  water.  He  fired  across  their 
heads  accordingly,  and  secured  them  hoth^  "  not  by  the  action  of 
the  shot  upon  the  fish,  but  by  the  concussion  of  the  water^  I  think 
this  must  demonstrate,  very  clearly,  how  injurious  must  be  the  per- 
petual flapping  of  paddle-wheels.  It  must  disturb  the  fish  exten- 
sively— perhaps  directly  injure  them  by  concussion  ;  and  as  there  is 
now  an  opportunity  of  putting  an  end  to  the  annoyance,  it  doubt- 
less should  be  so.  I  think  the  swirl  produced  by  the  screio  would 
be  nmch  less  injurious.  It  would  more  resemble  the  natural  cur- 
rent of  the  river.  It  is  true,  if  a  fish  were  caught  in  the  screw,  it 
might  not  only  disturb,  but  destroy  it ;  but  for  this  it  must  be  in  the 
near  neighbourhood  of  the  screw.  Fish  see  as  well  as  feel,  and 
they  would  see  enough  of  the  advancing  vessel  and  her  eequelse  to 
escape  with  ease  from  their  near  neighbourhood ;  but  the  stroke  of 
the  paddle-wheel  must  disturb  at  a  great  distance. 

Otters  would  soon  be  disposed  of,  were  a  price  paid  for  them  ; 
and  so  might  pike  and  eel.  So  even  might  seals  and  porpoises, 
to  a  large  extent ;  and,  what  appears  a  no  less  destructive  enemy, 
at  least  of  the  descending  fry — the  saith  or  coal-fish.  It  appears 
this  fish  is  voracious  of  the  smoult,  five  or  six  of  the  latter  having 
been  found  in  the  paunch  of  one.  I  think  both  the  saith  and  a 
congener — the  Ijth — go  in  shoals,  and  near  the  surface,  and  might 
be  easily  bagged  by  a  nett ;  or,  by  hook-and-line,  gafis,  &c.,  either 
thinned  or  driven  off  the  coast  The  saith  and  lyth  are,  if  not 
very  valuable,  at  least  very  agreeable ;  and  consequently  fishing 
of  these  might  be  encouraged  wherever  they  appeared ;  and  seals 
and  porpoises,  dog-fish,  every  species  of  fish,  however  useless  as 
food  or  for  oil,  may  now  be  rendered  valuable  for  manure ;  for 
which  the  railroad  is  ready  to  receive  them  night  and  day. 

Fish  will  not  enter  a  river  without  "  a  leading  water."  It  is 
possible  even  their  experience  tells  them  they  need  not,  because 
they  could  not  reach  their  spawning-ground.  If  so,  then,  pari 
ratione^  were  spawning-beds  provided  near  the  mouths  of  rivers, 
they  would  enter  at  all  seasons. 

It  is  now  geuerally  understood — for  I  see  writers  are  beginning 
to  follow  each  other  in  the  new  plausibilities,  just  as  they  did  in 
the  old  absurdities ; — well,  it  is  now  generally  understood,  that  if 
fish  arc  prevented  entering  rivers  when  the  wish  is  upon  them, 

JOl'RNAL. — MARCH  1833.  2  U 
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they  will,  as  when  prevented  descending  the  rivers,  after  a  certun 

Seriod,  decline  ana  die.      This  seems  very  probable;    and  the 
etention  at  the  rivers'  mouths,  certainly  exposes  them  to  the 
attacks  of  their  numerous  enemies  there. 

I  fear  what  I  am  now  about  to  suggest  as  a  corrective  of  this 
must  be  considered  as  carrying  speculation  too  far.  But  Mr 
Williamson  writes  thus :  "  It  is  well  known  that  salmon  do  not 
travel  in  dry  weather.  Before  they  ascend  a  river,  they  require  a 
*  leading  water.'  They  persist  in  hovering  about  the  estuary, 
ascending  with  the  tide  ;  but,  unless  there  be  a  fresh  in  the  river, 
retiring  with  it ;  and,  what  is  very  strange,  however  low  the 
river  may  have  sunk,  no  sooner  does  it  become  quickened  hj^  a 
heavy  fall  of  rain,  than  they  rush  into  it  in  shoals,  run  up  with 
great  vivacity,  and  are  taken  many  miles  from  the  sea  m  the 
course  of  a  few  hours.  It  is  evident,  therefore,  that  a  diy 
summer,  though  fatal  to  fisheries  above  high-water  mark,  » 
eminently  favourable  to  those  below  it;  and  the  more  so,  the 
closer  the  approximation  to  the  sea.'' 

Were  the  interests  in  the  fishings  consolidated,  the  ascending 
of  the  fish  with  the  tide  might  be  sufficient ;  but  if  not,  it  many 
times  rains  at  the  river-heads,  without  raining  at  the  mouths; 
therefore,  all  that  would  be  required  to  induce  the  fish  to  run  up 
must  be  to  feel  that  there  is  a  flood  in  the  river.  Suppose  all  the 
proprietors  of  a  river  to  combine  for  its  management,  in  the  case 
of  manageable  rivers — that  is,  the  minor  rivers — I  think  it  might 
be  easy  to  have  considerable  reservoirs,  that,  in  the  case  of  extreme 
visitations  of  drought  at  the  season  when  it  were  desirable  the 
fish  should  move,  might  be  let  out,  and  supply  for  a  time  an 
artificial  flood.  It  is  acknowledged  on  all  hands  that  the  fish 
run  with  extreme  vivacity ;  and,  even  when  the  stream  is  very 
winding,  will  run  thirty  or  forty  miles  in  a  couple  of  hours.  A 
reservoir  of  no  great  extent  might  maintain  a  considerable  current 
for  the  time ;  and  there  is  hardly  a  river  in  Scotland  that  might 
not  be  made  permanently  more  considerable,  were  its  head-waters 
properly  collected  and  sent  to  it 

Should  the  interests  of  petty  mill-owners,  &c.,  along  the  banks 

of  rivers,  prevent  the  removal  of  weirs,  or  rocks  acting  as  weirs, 

and  consequently  the   absolute  reduction   of  heavy  leaps,  every 

oroprietor  would  be  entitled  to  do  this — namely,  to  divide  the 

eaps,  by  forming  a  basin  at  half  the  height,  whence  the  subsequent 

'^oD  could  be  taken. 

Jraining   the   land   on   the   banks   of  rivers  is  said  to  have 

n^ircd  them  as  fishing  rivei*s,  by  destroying  their  equabilitv ;  that 

o    )efore  the  draining,  the  rain  that  fell  on  the  land  found  its  way 

■r    i,r    'ivcrs  with  difl^-Mlty,  and  so  kept  the  streams  equable  for 

•  M       '  w'  it  finds  iti     "»"  to  the  ~'^^rs  at  ov^'*  and  consequently 

<  »of"        ic'^v  ^f  '  •^'*        '     l^r*  '^'v  "     ''"'wes  *'^e  Hvera 

ii""  ,-    li    f\. 
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If  this  is  so,  it  cannot  be  helped,  and  is  not  to  be  regretted  ;  or 
it  might  be  amended,  by  paying  some  attention  to  toe  channel 
and  banks.  The  Clyde  is  one  of  the  industrial  glories  of  Scot- 
land— its  chief  and  almost  only  one  of  the  description.  By  con- 
fining the  stream,  the  water  of  the  river  has  not  only  been  made 
more  available  in  the  absence  of  the  tide,  but  the  tide  flows  with  a 
depth  and  promptitude  that  could  scarcely  have  been  anticipated 
before  the  eflfect  of  removing  the  side-leaks  was  seen ;  and  of 
course  remains  of  a  proper  depth,  correspondingly  long.  Upon 
the  same  principle,  many  other  rivers  might  be  mnch  improved, 
either  for  the  purposes  of  navigation  or  of  floating  timber,  or,  at 
all  events,  for  the  habitual  passage  of  fish.  At  present,  except 
the  Clyde,  the  banks  of  almost  all  the  rivers  in  Scotland  are  in  a 
slovenly  state ;  and  it  has  only  been  cared  for  from  Glasgow  to 
the  Firth.  Much  excellent  land  might  be  reclaimed  on  the  banks 
of  almost  all  the  rivers,  with  much  less  to  dread  from  floods  than 
in  the  Continental  rivers ;  and,  particularly,  their  fisheries  might 
in  this  way  be  rendered  more  productive,  to  the  great  profit  of 
their  Owners  and  the  State. 

I  think,  for  the  purpose  of  increasing  the  breed  of  fish,  side- 
ponds  should  be  formed  in  many  places.  They  might  be  formed 
anywhere,  (a  communication  with  the  river  being  secured,)  and 
therefore  be  most  profitable  ornaments  in  the  neighbourhood  of 
gentlemen's  houses  or  in  their  grounds,  being  obviously  widely 
different  in  their  objects  and  utility,  from  ordinary  fish-ponds. 
'Jlie  latter  can  be  only  objects  of  pleasure;  these  salmon-beds 
would  have  a  tendency  to  most  important  profits.  They  must 
(according  to  Sir  Shaw's  views)  be  so  formed  as,  in  the  breeding 
quarters,  to  be  only  "  two  feet  in  depth,  thickly  imbedded  with 
gravel,  with  a  small  stream  of  spring-water  flowing  into  them,  in 
which  the  larvae  of  insects  abouna.^' 

The  small  depth  is  to  give  the  proper  temperature  to  the  water, 
upon  which  the  hatching  of  the  eggs  depends.  Mr  Shaw,  by 
ingeniously  leading  a  small  stream  of  water  through  a  tnmbler 
in  his  bedroom,  in  which  he  had  placed  some  spawn,  and  raising 
the  temperature  about  five  or  six  degrees  beyond  that  of  the 
breeding-pond,  beat  it  by  nearly  a  week;  and  as  there  are 
differences  of  nearly  forty  days,  from  the  same  cause,  in  breeding 
in  the  usual  manner,  it  is  probable  the  hatching  might  be  accele- 
rated generally,  were  this  desirable,  without  weakening  the  fish ; 
and  in  the  different  depths  of  the  pond,  the  fry  would  find  the 
temperature  agreeable  to  themselves.  Farther,  it  is  probable 
that,  were  the  rivers  unobstructed,  fish  might  spawn  at  periods 
very  different  from  their  usual  periods  at  present;  and  so  bring 
their  young  into  existence  in  much  more  favourable  circum- 
stances. 

3Ir  Shaw   retained   the  parr  in  his  pond   till  they  became 
smoults ;  but  this  was  for  the  purpose  of  proving  their  identity 
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and  transformation.  But  my  understanding  is,  that  these  ponds 
might  be  left  open  to  the  ascending  fish,  which,  after  spawning, 
would  vacate  them ;  and  the  great  advantage  would  be,  the  pre- 
servation of  all  the  spawn,  by  giving  it  a  proper  temperature  and 
Serfect  peace,  with  ish  into  the  river  whenever  it  might  be 
esirable.  As  I  have  said,  it  appears  probable  that  the  fish  could 
return  to  their  native  waters,  and  so  reward  this  peculiar  care; 
or  if  they  did  not  so  return  to  the  precise  spot  in  which  they  were 
produced,  they  would  at  least  in  every  probability  return  to  the 
river,  and  so  repay  the  attention  of  their  breeders  more  or  less. 

I  may  observe,  in  passing,  that  a  hint  may  be  taken  from  the 
observations  of  these  ^'  practical  men,"  as  to  the  construction  of 
ordinary  fish-ponds.  They  not  only  require  to  be  of  a  proper 
depth  at  the  breeding  spots,  and  to  have  gravel  to  cover  the  spawn, 
but  they  require  also,  at  these  spots,  to  have  running  wcUer ;  and 
if  there  are  various  species  of  fish,  to  have  small  streams  for  each. 
I  have  seen  instances  of  failure,  after  great  expense,  in  which  the 
stillness  of  the  water,  improper  depth,  and,  it  may  be  added,  im- 
proper bottom,  were  certainly  to  blame.  It  is  true  there  are  few 
ponds  that  have  not  both  regular  feeders  and  voiders ;  but  it  is 
not  in  the  sweep  of  a  stream  that  fish  can  breed,  nor  in  spots 
entirely  calm.  It  is  required  rather  that  the  stream  should  merely 
ripple  over  them ;  and  that  is  required ;  but  not  that  it  should 
either  flood  them  or  root  them  up.  But  many  ponds  are  con- 
structed with  scarcely  any  stream.  They  are  mere  receptacles  of 
the  water  from  drains.  In  these,  any  fish  that  are  put  into  them 
may  livcj  but  they  seldom  breed — unless,  indeed,  fish  that  are 
wholly  useless  and  undersized.     The  mystery  is  now  explained. 

To  encourage  the  breed  of  salmon,  however,  every  gentleman  or 
other  taking  the  trouble  to  construct  a  breeding-pond,  and  use  it, 
should  receive  a  fair  allowance  for  every  healthy  parr — ^telling 
them  off  at  the  wicket  on  a  day  fixed. 

Nor  is  this  all :  the  rivers  may,  I  am  certain,  be  exceedingly 
improved ;  and  for  that,  too,  there  should  be  an  equally  liberal 
allowance. 

How  may  a  river  be  Improved  ?     I  think  in  many  ways ;  and  I 
n\\[  endeavour  to  mention  a  few. 

First^  At  present  the  fish  run  to  the  spring-heads,  first  in  quest 

^^  the  proper  depth  for  their  spawn ;  next,  of  gravel  suitable  for 

wering  t'^**  deposit ;  third,  of  quiet  for  that  gravel ;  and  lastly, 

'he  wau    '  ^''  I''  ling  with  the  food  necessary  to  the  young. 

Ac -inf'ir'  -'^s  anything  in  vain,  I  infer  that,  if  these 

.  ..liiv^ii     ;   .oaic  ^o  XV  4ad  nearer  the  mouths  of  rivers,  they  would 
-'  '>'^npted.     This  is  shown  by  the  fact  that,  at  the  occurrence  of 

r>i^  suitable  tributary,  the  fish  diverge. 

^'^ut  wishing  to  hinder  the  fish,  therefr^re.  to  seek  these 

im<j-  of>T</\iinf1a     W  '   --jaU-t,.    'rnr — \xr\ri^        hpn*  fgy  them  If 
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possible,  and  facilitating  their  access  to  them,  might  not  this  be 
done  ?  At  many  points  in  the  course  of  Scottish  rivers,  there  are 
natural-projecting  rocks  strong  enough  to  turn  away  any  current, 
until  they  are  over-peered.  Behind  these  points  there  is  calm  and 
back  water,  admirably  fitted  to  nourish  the  young  fry,  and  very 
often  a  ripple  at  the  points.  The  fish  are  naturally  tempted  to 
deposit  there,  and  often  do ;  but  on  the  coming  down  of  the  rivers, 
the  breediiig-bcds  are  torn  up,  or  crushed  by  mountains  of  gravel, 
and  even  tlie  quiet  feeding-grounds  either  filled  up  or  swept  away. 

A  small  artificial  stream  might  be  made  to  trickle  from  this 
rock  farther  within  its  protection  than  at  the  point,  so  as  to  cause 
the  fish  to  spawn  there ;  or  the  point  might  be  slightly  extended, 
by  putting  down  a  rock  in  continuation,  so  placed  as  to  have  no 
chance  of  being  severely  borne  upon  by  the  current ;  for,  by  due 
precaution,  the  stream  may,  like  the  gale,  be  made  to  follow  any 
direction  desired.  It  might  well  justify  the  expense,  to  place  over 
such  a  guardian  of  an  extensive  pool,  an  iron-railing  of  such  power 
as  should  resist  any  ordinary  weight  of  ^rolling  stone,  while  it 
suffered  the  water  to  pass ;  or  a  properly  slanted  defence  might 
even  turn  the  water  also  aside,  and  thus  form  pools  in  the  recesses 
of  the  rivers. 

Or  a  bed  of  the  proper  depth,  and  of  some  length,  might  be 
fonned  for  a  small  artificial  stream,  abutting  into  such  a  pool ;  and 
thus,  by,  as  it  were,  a  slight  tributary,  placing  the  breeding-ground 
out  of  all  danger  from  the  floods  of  the  river. 

Such  tail-ponds  might  even  be  rudely  partitioned  off  from  the 
river,  so  as  merely  to  make  them  calm ;  or  at  the  bottom  be  trel- 
lised  in,  while  the  breeding  was  going  on,  against  the  approach 
of  enemies — at  least  of  larger  fish. 

Then  the  wooden  boxes  for  carried  spawn,  on  the  French  prin- 
ciple, are  proved  to  bo  no  chimeras,  for  they  appear  to  be  in  that 
country  breeding  fish  in  them  by  millions;  and  Mr  Young  has  not 
merely  confirmed  that  principle  by  his  practice,  but,  as  I  have 
already  shown,  has  most  probably  led  the  way. 

These  boxes  being  made  large,  covered,  and  securely  anchored, 
with  openings  at  the  lower  ends,  permitting  the  fry  to  pass  outl 
they  would  not  require  to  be  opened  after  being  set,  until  required 
to  be  refilled.  They  would  afford  no  protection  to  the  excluded 
fry,  unless  the  young  creatures  should  for  a  time  return  to  tliem. 
But  tail-ponds  might  be  formed  for  them  on  the  same  principle  as 
for  the  other  beds. 

Or,  lasthf^  there  might  be  side-ponds,  on  Mr  Shaw's  principle, 
for  carried  spawn^  with  issue  for  the  fiy,  to  at  least  some  pool 
convenient  in  ordinary  states  of  the  nver,  and  when  only  the 
breeding-ponds  need  be  opened. 

Having  in  this  way  provided  for  the  increase  of  the  young  of 
fish— protected  the  rivers  from  the  intrusion  of  the  refuse  of  manu- 
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factories— cleared  them  of  the  barbarons  flapping  of  the  paddle- 
wheel — cleared  them  of  otters,  by  paying  for  their  destruction — of 
the  pike  and  other  destroyers,  either  in  the  rivers  or  at  their  mouths, 
by  tne  same  means — improved  the  banks  and  run  of  the  rivers,  not 
by  making  the  banks  entirely  smooth,  nor  the  run  too  strong,  but 
rendering  shallows  less  frequent,  and  entirely  removing  heavy 
leaps — and,  above  all,  having  so  schooled  our  rustics  as  that  thej 
would  consider  it  beneath  them  to  do  anything  that  the  whole 
world  might  not  see,  and  especially  disgraceful  to  destroy  a  hr ceding 
fish — the  next,  and  not  the  least  important  point  is,  to  consider  how 
to  manage  the  rivers. 

There  are  two  principles  for  deciding  this  subject — equity  and 
expense. 

The  Eeviewer,  with  all  his  flippancy,  has  stated  the  question  of 
expense  with  perfect  clearness,  because  it  could  not  be  considered 
for  a  moment  without  so  presenting  itself  that  there  could  not  be 
two  opinions  about  it.  He  has  shown  that,  in  the  not  considerable 
river  the  Tweed,  at  least  350  men,  with  an  immense  apparatus  of 
stake-nets,  bag-nets,  cruives,doaches,  and  all  manner  of  contrivances, 
legal  and  illegal,  may  be  said  to  be  employed  in  the  capture  of  a 
single  salmon.  He  shows  the  perils,  the  almost  invincible  perils, 
of  the  progress  of  the  poor  fish  from  Tweed-mouth  to  Peebles,  &c.. 
and  how,  after,  in  spite  of  every  discouragement,  having  succeeded 
in  pursuing  its  course,  with  the  object  of  continuing  its  species  for 
its  most  ungrateful  persecutors,  £10  may  be  expended  on  a  fish 
worth  2s.  Id.,  and  still  the  fish  escape.  I  have  given  him  the 
credit  of  having  shown  this,  because  it  is  the  only  thing  ho  has 
said  that  is  not  cribbed ;  though,  throughout,  he  speaks  as  if  what 
he  is  saying  were  original,  and  all  the  world,  except  himself,  were 
fools. 

He  leaves  the  question  of  equity  quite  untouched ;  but,  to  save 
expense,  he  advises  as  follows — namely,  after  "  a  radical  reform*^ 
in  the  principles  of  management,  "  to  erect,  or  work  in  each  river, 
at  such  place,  or  several  places,  as  might  be  most  suitable,  some 
engine  which  shall,  with  alternations  properly  regulated,  take  every 
fish  which  ascends  to  itj  or  allow  all  to  pass ;  dividing  the  produce 
among  the  proprietors  of  the  present  fisheries  in  such  proportions 
^«>  shall  be  ascertained  to  be  equitable,"  but  giving  no  hint  as  to  the 
.-^'Ip  of  ascertaining  the  equity  ;  no  arguments  to  show  that  there  is 
-.  >>    quity  in  his  proposal ;  and,  of  course,  no  hint  as  to  the  nature 

•'  i**o  engine.     He  leaves  all  these  to  be  worked  out  by  "  practical 
"*»n ;"  and  when  they  have  done  their  best,  he  will  very  probably 

A  them  they  have  clone  nothing,  and  know  nothing;  and  order 
hem  to  their  studies  in  some  inconceivable  shop,  as  he  has  ordered 
♦jj  Shaw  and  his  f  ''^nds  to  go  down  with  the  smoults,  and,  having 
'tudied  und^'*  wa*-     f^^  *>  ^  season,  (most  probably  wiUi  the  Poet- 

-Mi  »«>*T^'i '    r^orn....    1.  r.      '•'**nrp  ">  '*V»  tb^  iol»no"»  a"*^  ^AiB^  thfiiy 
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will  be  entitled  to  say  they  have  done  something  towards  eluci- 
dating the  history  of  the  fish. 

Every  respectable  coofs  oracle,  in  giving  directions  for  cooking 
a  hare,  begins  with  "  first  catch  your  hare ;"  but  this  sahnon  pro- 
prietor's oracle  gives  directions  merely  "  to  erect  or  work  a  ma- 
chine, which  shall  take  every  fish  which  ascends  to  it"  holding  it 
jrre'imder stood  that  the  fish  will^  in  such  circumstances,  ascend  to 
it ;  but  this  is  not  quite  certain. 

There  is,  it  appears,  among  the  inventions  of  the  enemy,  what 
is  termed  "  an  armour  net."  "  It  consists,"  says  Mr  Williamson, 
^^  of  two  nets,  of  which  one  has  meshes  of  the  common  size,  the 
other  meshes  five  or  six  times  larger.  The  former  is  superposed 
upon  the  latter,  so  that  when  the  double  net  is  placed  in  a  vertical 
position,  the  small-meshed  net  shall  face  the  current.  This  for- 
midable engine  being  drawn  across  the  lower  end  of  a  pool,  and  a 
.stop-net  across  the  top,  several  men  beat  the  water  with  long  poles, 
and  punch  the  rocks  and  stones,  to  scare  the  salmon  from  their 
haunts  and  hiding-places.  Thus  attacked,  many  of  them  make  a 
desperate  effort  to  escape  down  the  stream,  and,  striking  with  vio- 
lence against  the  small-meshed  net,  carry  a  portion  of  it  through 
the  large  meshes  of  the  other,  and  thus  get  so  completelv  entangled 
by  the  gills  that  their  attempts  to  escape  soon  become  miitless. ' 

1  should  say  that,  in  such  circumstances,  any  attempt  to  escape 
must  be  instantly  hopeless^  they  being  obviously  completely  bagged 
in  ;  a  very  excellent  idea,  perhaps,  for  meshing  fish  to  be  placed  in 
ponds,  where  a  few  only  are  wanted,  but,  as  will  be  immediately 
shown,  hopeless  for  any  other  purpose. 

"  It  might  be  supposed,"  continues  Mr  W.,  "  that  in  this  way 
very  few  would  be  allowed  to  get  away.  But,'^  (mark  the  reality!)  "it 
is  a  somewhat  singular  circumstance  that,  after  a  good  many  have 
been  taken,  multitudes  continue  in  the  pool,  whidi  no  exertions  of 
the  fishermen  can  draw  into  the  net ;  they  will  come  close  up  to  tV,  and 
may  be  seen  swimming  within  the  bag  made  by  the  current,  btU^ 
on  being  approached^  <Aey,  instead  of  dashing  downwards^  move  to 
the  centre  part  of  the  pool  or  the  upper  part  of  the  streamP^  Fish, 
therefore,  are  not  so  stupid  as  reviewers  take  them  to  be.  "  Deus 
anima  hrutorum^^^  said  the  sensible  and,  it  would  almost  seem,  pious 
Komans ;  and  when  bees  and  ants,  so  infinitely  smaller  than  fish, 
can  see  and  communicate  upon  subjects  of  either  danger  or  advan- 
tage, in  a  way  that  surprises  all  who  have  become  cognisant  of  it, 
it  follows  that  some  respect  must  be  paid  to  the  intellects  of  fish. 
]  t  is  quite  clear,  indeed,  that  no  creatures  can  be  more  sensitive  to 
sight  or  touch ;  and,  from  many  circumstances,  we  must  conclude 
that  they  have  other  faculties,  in  sight  of  which  we  should  stand 
abashed.  If  we  are  not  careful  not  unduly  to  alarm  them,  we  may 
soon  come  altogether  to  want  the  fish.  IVhales  are  decidedly 
changing  their  ground,  it  is  held — ^irom  being  unduly  disturbed ; 
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therefore  we  must  have  some  care  of  the  means  adopted  to  cap- 
ture salmon. 

As  to  the  moral  propriety  of  a  change  in  the  management  of 
rivers,  it  is  not  less  distinct  than  the  necessity  for  a  change  upon 
other  grounds. 

It  is  confessed  on  all  hands,  that  the  object  of  every  lower-river 
proprietor  at  present  is,  to  intercept  as  many  of  the  fish  as  possible, 
and  that  by  every  means.  It  is  needless  to  go  into  the  details.  It 
is  confessed  that  all  the  engines  used  are  for  the  purpose  of  inter- 
cepting as  many  of  the  ascending  fish  as  possible,  and  this  if  th$ 
breed  should  be  extinguished  far  ever.  It  is  equally  confessed  that 
all  this  is  intended  to  leave,  and  docs  leave,  the  least  share  possible 
to  the  upper  proprietors ;  and  yet  on  their  properties  alone  the 
breeding  grounds  at  present  are ;  in  their  grounds  alone  the  fish 
are  bred  ;  and  without  them  there  could  be  no  fishing.  The  upper 
or  breeding-ground  proprietors,  therefore,  would  seem  not  only  to 
have  an  equal  right  in  the  fishings,  but  the  best  right:  carry  the 
argument  a  little  farther,  and  they  have  the  only  right;  and  these 
lower  proprietors  are  like  men  who,  having  no  preserves  of  their 
own,  yet  intercept  all  the  game  which  they  know  is,  and  must  be, 
their  neighbours — iwt  t/ieirs  ;  and,  morally  speaking,  they  might  as 
well  intercept  the  sheep  and  cattle  bred  on  the  hills  of  their  neigh- 
bours, and  returning  from  their  winter  pastures,  as  intercept  the 
fish  bred  in  their  spawning  grounds,  and  returning  from  the  sea. 

There  is  another  argument : — These  lower  proprietors  have  not 
a  miserable  mill  on  the  banks  of  the  river  but  they  claim  water 
for,  and  have  a  right  to  debar  the  upper  proprietors  from  inter- 
cepting it.  It  is  furnished  at  great  loss  to  these  upper  proprietors ; 
for  the  weirs  necessary  to  draw  off^  the  water  at  the  proper  height, 
have  an  effect  little  adverted  to,  but  still  extensively  injurious — 
that  is,  these  weirs^  by  sending  the  water  back,  and  keeping  it  of 
an  unnatural  height,  it  soaks  into  the  fields  along  the  banks  to 
a  corresponding  height,  and  so  either  destroys  their  productive 
powers,  or  entails  the  necessity  of  puddling  the  banks  of  the  river, 
)r  of  intercepting  the  infiltration  by  drains.  Yet  this  weir  or  dam- 
"ight,  if  not  worth  sixpence,  is  held  sacred.  Won't  the  argument 
••everse  ?  Ought  not  the  upper  proprietors  to  be  equally  entitled 
0  prohibit  the  use  of  any  engines  by  their  lower  co-proprietors 
hat  oon  )revent  them  having  at  least  a  fair  share  of  the  fish^  as 
^hc"^-  -  ""**•  i^»Tir»»«««*/M'p  *o  --''^•rronf  oTir'  'TT'^o.pnra  aflfcctinff  their  riffht 
f^  tl '      '     ' 

^ •>       ■■■    '  •   4UIII-  .t  i/x    ;tic  rivers  opposite  to 

-at«», .^-  '»• »-    ..-  ^.«v,/     »    Wr5/ and  "  may  not  a  man 

•    o.»«»     IV       •       fi     '.  ^"     ill  iiiesc  spaces  are  the  breeding 

irounor         i      rtiiix-        J.      ^"  p'  ^r-ietors  of  these  spaces  are  not 

lo'vp/l      a,j    ..»qi-o  ..     Q4    _  j^  ^r        Vhy,  then,  »^'i«t  they  suffer 
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prevent  them  taking  shingle  from  any  part  of  the  bed  of  the  river 
opposite  their  estates.  They  miffht  in  this  way  dig  up  every  par- 
ticle of  spawn  and  throw  it  on  their  fields,  to  sharpen  the  soil ;  or 
they  might  collect  it  into  ponds,  keep  there  the  fry  until  trans- 
formed to  smoults^  and,  in  that  character,  use  it  bs  fresh  or  pickled 
smoults;  or  try,  by  means  of  salt-water  ponds^  to  turn  thern  into 
salmon^  without  suffering  them  to  descend  the  rivers.  No  one  could 
contend  against  this ;  no  one  can  doubt  that  the  fishing  might  not 
thereby  be  injured  or  extinguished  ;  and  though  it  might  be  bar- 
barous, it  would  not  be  unjust :  whereas  the  present  plans  and  pur- 
poses of  the  lower  proprietors  of  salmon-rivers  may  have  a  touch 
of  both. 

True,  the  proprietors  of  the  lower  banks  of  rivers  may  say,  we 
purchased  our  lands  with  this  custom  in  existence,  and  paid  a  corre- 
sponding price.  If  they  have  any  guarantee  for  the  continuance 
of  tlie  custom,  they  may  go  upon  their  guarantees.  As  for  the 
claim  of  right^  the  proprietors  of  a  Border  estate,  whose  ancestors 
purchased,  or  otherwise  came  into  possession,  when  cattle  were  in 
use  to  be  lifted,  might  as  well  claim  that  cattle  should  be  lifted 
still ;  and  that  he  should  lift  them  himself,  or  have  the  privilege  of 
claiming  or  taking  what  he  might,  while  the  cattle  were  in  the  act 
of  passing  through  his  lands,  as  any  one  attempt  to  support  this 
argument  from  custom.  It  is  claiming  the  right  to  portion  a 
daughter  from  the  harvest-take  of  fish,  as  the  Border  barons  used 
to  do  from  the  plunder  of  the  harvest-moon. 

Very  few  have  interested  themselves  upon  this  subject,  though 
it  is  of  very  considerable  importance.  Why  should  they?  It  is 
only  of  importauce  to  the  public^  or  a  few  upper-river  landlords, 
neither  of  whom  would  ever  dream  of  making  the  slightest  return 
to  any  one  serving  them,  however  importantly,  though  both  would 
no  doubt  take  advantage  of  the  service.  All  who  have  taken  the 
trouble  to  think  upon  the  subject,  however,  have  more  or  less 
decidedly  condemned  the  present  mode  of  working  the  rivers. 
The  owner  of  the  Ooose  with  the  Golden  Eggs  was  not  more 
absurd  in  his  treatment  of  his  goose,  than  the  proprietors  of  these 
salmon  rivers  in  the  treatment  of  them ;  for  the  lower  proprietors 
fish  as  if  it  were,  "  after  this  year  the  deluge ;"  as  if  they  were 
utterly  careless  whether  they  left  a  breed  or  not ; — ^but  the  goose 

f)roprietor  had  this  justification  of  his  conduct,  that  the  goose  was 
lis  own;  whereas  these  lower-river  proprietors  are  operating  upon 
what  is  certainly  not  their  own. 

To  render  it  possible  to  improve  all  the  capabilities  of  rivers  as 
fishing  streams,  and  to  use  them  in  the  most  economical  manner, 
I  have,  ever  since  I  had  the  advantage  of  hearing  the  very  striking 
report  of  Mr  Shaw'^s  experiments,  contemplated  what  I  am  now 
about  to  urge,  although  the  proceedings  of  the  French  fishermen 
and  their  government  have  roused  me  to  urging  it  at  this  particu- 
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lar  time.  As  Mr  Williamson  has  had  the  merit  of  coming  to 
the  same  conclusion,  (it  must  also  have  been  immediately  after  Mr 
Shawns  experiments,)  and  has  even  anticipated  a  great  part  of  the 
details,  I  will  not,  like  the  Eevicwer,  appropriate  them  without 
acknowledgment,  but  rather  endeavour  to  fortify  myself  by  pv- 
ing  his  details  at  length. 

After  lamenting  die  many  unwarrantable  plans  of  individuals 
to  fill  their  own  pockets,  however  temporarily,  and  in  utter  dis- 
regard of  the  interests  of  others  and  the  public,  by  illegal  erections 
of  every  description,  stake-nets,  bag-nets,  doaches^  (which  appear 
to  be  actual  dams  across  the  river,  preventing  the  pass  of  a  single 
salmon,  unless  the  flood  is  extreme — yea,  even  in  slop  time,  tor 
then  they  contrive  that  the  stream  is  too  strong  for  the  way-worn 
and  loaded  fish  to  breast,)  he  recommends  as  follows : — 

^'  Ist.  The  first  thing  to  be  done,  is  to  have  a  minute  and  accu- 
rate survey  made  of  the  salmon  rivers,  in  which  survey  the  follow- 
ing points  are  to  be  attended  to :  First^  the  various  properties 
through  which  the  river  and  its  tributaries  flow  are  to  be  noted, 
and  the  length  of  their  courses  through  each  of  them ;  second^  the 
principal  haunts  of  the  salmon  during  the  period  when  they  ascend 
the  river ;  and  third^  and  principally,  the  places  where  they  deposit 
their  spawn." 

Mr  Williamson  is  thus,  as  was  to  be  expected  of  a  man  of  his 
profession,  evidently  desiring  to  lay  the  foundations  for  an  equit- 
able distribution  of  the  proceeds  of  the  river ;  and  this  long  before 
the  Reviewer  s  time,  for  this  appears  to  have  been  written  in  1840, 
and  published  in  the  Statistical  Account  of  his  parish  in  1843 ;  the 
Reviewer's  lucubrations  in  April  1851. 

"  To  ascertain  these  points,"  continues  Mr  W.,  "  and  especially 
the  last,''  (namely,  the  sites  of  the  spawning  beds,)  ''let  individuals 
be  selected,  having  not  only  practical  experience  and  local  know- 
ledge, but  a  general  acquaintance  with  the  natural  history  of  the 
sahnon,  and  considerable  powers  of  reflection  on  the  facts  that  may 
fall  under  their  observation.  In  the  reports  accompanying  the 
charts  constructed  from  these  surveys,  the  writers  should  not  be 
limited  to  mere  statistical  details,  but  should  be  invited  to  state 
their  opinions  without  reserve  ;  and  to  suggest  such  plans  as  may 
have  occurred  to  them,  in  furtherance  of  the  general  object  for 

"l"ch  they  have  been  appointed.'' 

'  2d.  The  second  thing  to  be  done,  is  to  cause  every  obstruction 
he  channel  of  the  river  to  be  swept  away,  and  no  mode  of 

<«iving  salmon  allowed,  except  what  requires  the  application  of 

'1^  hand." 

'nhscribc  to  the  first  clause  of  this  sentence  unconditionally,  tn 
*t«  jir.  iiicipU — underst«»nfliri^  it  to  mean  all  impediments  to  the 

i!i.fnrfiT  iTi^T<»nn«»T>fp  f\    ,  i     jg^  •  rcscrviug  thc  rig^*-  however,  in 

-J  ^*      .-.»-  ...     .         .1.-.      ,..if»<i  frw  ^n/rtirl  ^fvr  4-Iia  pnai     jTQQ^^  of  th© 
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fish  in  their  gravid  state,  to  abate  these  rapids  by  any  advisable 
means.  It  will  depend  upon  subsequent  arrangements^  whether  the 
second  portion  of  the  recommendation  should  be  adopted. 

"  3d.  The  third  thing  to  be  done,  is  to  require  from  every  indi- 
vidual having  property  on  the  river,  or  its  tributaries,  a  return  of 
the  number  of  salmon  taken  by  him,  or  by  his  leave,  in  the  course 
of  the  season," — or  a  proper  number  of  seasons. 

This  suggestion  is,  again,  obviously  in  the  idea  of  obtaining  the 
means  of  an  equitable  distribution  of  the  general  proceeds  of  the 
river.  But  without  adverting  to  the  diligence  of  the  proprietor, 
or  the  contrary,  in  times  past,  I  would  inclme  to  take  into  account 
capabilities  of  improvement  (by  making  spawning-beds,  ponds, 
&c.)  for  the  future. 

"  4th.  The  fourth  thing  to  be  done,  is  to  provide  for  the  protec- 
tion of  the  breeding  fish.  This  can  only  be  done  by  a  numerous, 
active,  faithful,  and  well-paid  police." 

Mr  Williamson  appears  to  know  well  the  parties  he  has  to  deal 
with;  "  gangs  of  nimble  and  powerful  young  poachers,  conducting 
their  operations,  often  in  disguise^  under  cloud  of  night,  amidst 
remote  and  unfrequented  glens,  on  streams  flowing  underneath 
high  rocks,  and  through  extensive  copsewood ;"  for  <ehich,  I  fear, 
education  to  habits  of  honesty  and  independence  of  character  will 
alone  be  availing.  But  here  is  Mr  Williamson  s  plan:  "  This  police 
should  be  brought  from  a  distance,  and  periodically  shifted  from 
one  station  to  another,  like  excise  officers.  No  person  in  the  dis- 
trict should  have  a  word  to  say  either  in  their  nomination  or 
removal."  This  last,  also,  would  depend  upon  circumstances;  he 
goes  into  details  which  the  subsequent  suggestions  may  render 
unnecessary ;  but,  in  case  not,  they  may  be  given,  and  they  are  as 
follows : — 

''  Keckoning  the  average  of  each  salmon  to  be  6  lb.,  (?)  I  should 
say  that  a  tax  of  a  halfpenny  per  lb.,  in  ordinary  years,  would  be 
quite  enough  to  defray  the  expense  of  this  establishment.  Unless 
these  or  similar  measures  of  practical  energy  be  adopted  to  ptit  a 
stop  to  river-poaching,  we  shall  never  have  a  steadily  progressive 
increase  of  salmon,  nor  ever  a  permanently  abundant  supply," 
and  both  are  exceedingly  to  be  desired. 

He  goes  into  the  reasons  urging  to  this.  "  It  is  truly  grievous," 
he  says,  "  to  see  large  and  beautiful  fish  offered  for  sale,  in  a 
state  totally  unfit  for  use ;  and,  if  habitually  used,  certain  to  produce 
bad  effects  on  health."  -  As  to  which  I  should  say,  why  not  protect 
the  salmon  market  as  well  as  the  beef  and  mutton  market,  and 
punish  all  parties  concerned  in  such  traffic? — the  dealer,  the 
poacher,  (or,  if  he  cannot  Be  produced,  punish  the  dealer  in  his 
stead,)  and  even  the  purchaser^  if  a  penny- wise  alderman,  desirous 
of  showing-off  at  a  saving  of  2d.  per  lb.  on  his  fish ;  and  if  a 
magistrate^  {as  often  happens^  to  jail  with  him,  without  reprieve. 
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"  Unlimited  reliance,"  continues  Mr  W.,  "  cannot  be  placed 
on  the  fecundity  of  the  salmon ;  "  especially  if  she  is  not  allowed  to 
breed.  "  Looking  at  the  quantity  of  roe  in  a  single  fish,  the 
fecundity  would  no  doubt  be  incalculable,  did  each  roe  become  a 
salmon ;  "  but  it  is  needless  to  say  that  this  does  not  happen.  The 
average  is  generally  supposed  to  be  one  in  one  hundred ;  but,  by 
the  plans  above  detailed,  it  is  to  be  inferred  that  this  might  oe 
altered. 

It  is  to  be  inferred,  also,  that  alterations  might  be  effected  in  the 
other  causes  of  decrease — from  steam-boats,  saw-mills,  (for  it  seems 
sawdust  is  very  pernicious,)  dye-works,  &c.  &c. ;  and  also  from 
armour-nets,  shoulder-nets,  drag-nets,  and  all  other  unjustifiable 
modes  of  fishing.  In  the  mean  time,  these  are  some  of  the  things 
that  now  exist,  and  some  of  the  suggestions  towards  a  better  policy. 

Government  is  the  instrument  to  which  Mr  Williamson  would 
resort ;  but  so  would  not  I ;  for,  in  this  case,  it  is  unnecessary,  and 
would  be  injurious,  as  a  general  thing.  It  is  the  duty  of  Govern- 
ment to  reward  public  merit,  which  no  one  else  will  reward  ;  it  is 
the  duty  of  Government  to  encourage  schemes  of  public  beneficence, 
by  encouraging  and  rewarding  their  promoters ;  it  is  the  duty  of 
Government'  to  give  good  laws,  and  to  see  them  executed  ;  but  it 
is  not  its  duty  also  to  execute  them. 

I  am  clearly  of  opinion  that  the  salmon  rivers  should  be  sur- 
veyed, not  only  with  a  view  to  ascertaining  their  present  state,  but 
also  with  a  view  to  improving  them,  as  I  have  mentioned,  as 
breeding  streams. 

That  all  improper  obstructions  to  the  ascension  of  the  fish 
should  be  removed ;  and,  if  possible,  new  facilities  be  introduced. 

That  the  capabilities  of  different  portions  of  the  rivers  should  be 
ascertained,  with  the  view  to  rendering  them  available. 

That  everything  should   be   done  for   the  protection  of  the 
breeding  fish ;  to  encourage  the  resort  of  the  fish  ;  to  increase  their 
numbers,  and  improve  their  weight  and  quality.     If,  as  is  said, 
there  are  superior  breeds  of  fish,  as  well  as  of  cattle,  &c.,  and  that 
independent  of  the  capabilities  of  the  rivers,  or  the  soils  through 
•vhich  they  run,  then  it  must  follow  that  these  superior  breeds 
•should  be  naturalised,   if  possible,  in  all  the  streams;   and  the 
r^awmnp-^^-^  -jives  the  opportunity  of  making  the  attempt. 

^]ip  .._..    ....rloa  ^f  fishing  the  rivers  also,  and  these  only,  should 

^«>'»ility  being  given  for  the  ascent  of  the  finest 

inlinalfiiy  state  bciu^  taken ; 

'/       "^t^g  even  of  the  finest 

"'•  -   ^?ing  done  to  discourage 

Ft  to  encourage  them  by 

•  w^i  of  artificial  floods,  and 

hr  fallings  should  require  it. 
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Itself,  like  other  countries,  alive  to  the  interest  and  comfort  of  its 
people,  and  to  turning  the  public  patrimony  to  the  best  account* 
Many  years  will  not  pass  till  the  conduct  that  has  so  long  been 
tolerated  in  Ireland,  in  particular,  in  relation  to  the  land,  will  be 
pronounced  disgraceful  to  the  country  and  the  Government ;  and, 
though  the  use  of  our  internal  waters  is  doubtless  of  far  less  con- 
sequence, it  is  yet  no  trivial  matter ;  and  at  present  they  are  as 
completely  mismanaged  as  ever  the  land  in  Ireland  has  been.  The 
proper  quantity  of  fish  is  not  generated ;  the  fish  generated  are 
mismanaged,  by  being  killed  at  improper  stages,  and  in  an  im- 
proper state ;  the  management  is  equally  expensive  and  inefficient ; 
and  from  all  together,  the  public  is  deprived  of  a  nourishing  and 
grateful  food,  except  at  an  extravagant  price;  and  often,  in  quest 
of  that  ridiculous  price,  the  fish  is  insolently  carried  away,  (as  was 
the  corn  from  Ireland,)  as  if  the  country  that  produced  it  had  no 
claim. 

I  am  quite  clear  that,  in  the  contemplation  of  all  these  changes, 
the  rivers  should  be  surveyed,  as  Mr  Williamson  suggests,  "  by 
persons  having  not  only  practical  experience  and  local  knowledge, 
but  a  general  acquaintance  with  the  natmral  history  of  the  salmon, 
and  considerable  powers  of  reflection."  And,  for  all  these  pur- 
poses, who  so  fit  as  Mr  Shaw? — who  else,  indeed,  to  be  endured, 
after  wliat  he  has  done?  He  might  have  persons  of  engineering 
ability  joined  with  him,  but  at  the  head  of  the  inquiry  he  should 
be ;  and  they  should  report  upon  all  such  points  as  have  been 
touched  upon  in  this  paper,  and  perhaps  many  more. 

But  though  these  surveys  should  be  made,  and  many  of  these 
tilings  done,  and  imperatively  done,  they  should  not  be  done  by 
the  Government,  but  commanded  by  it.  The  Government,  taking 
tlie  public  interest  into  view,  and  also  the  interests  of  individual 
landlords,  should  form  the  persons  holding  property  on  the  banks 
of  the  dificrent  salmon  streams  into  corporate  bodies,  for  the 
purpose  of  improving,  protecting,  and  working  the  streams.  If, 
in  every  petty  town,  the  landlords  of  property  in  common  can  be 
compelled,  and  must  be  compelled,  to  unite  in  maintaining  the 
roofs  of  their  houses,  in  keeping  up  the  pavement  in  front  of  them, 
in  removing  nuisances,  and  even  placing  lights  and  bell-puUs  in 
common  stairs,  surely  it  must  be  proper  to  compel  the  persons 
holding  valuable  fishing-streams  in  common,  not  only  to  do  justice 
to  one  another,  but  to  unite  in  managing  the  property  in  common 
in  the  most  just  and  perfect  manner,  for  their  own  and  the  public 
interest.  No  one  can  deny  that  the  breeding-grounds  of  rivers 
are  the  very  first  ingredients  in  their  value,  while  at  present  the 
proprietors  of  these  grounds  have  hardly  any  interest  whatever  in 
the  fishings  to  which  these  grounds  give  rise.  No  one  can  deny 
that  the  improvement  of  these  grounds  would  be  of  the  most  vital 
consequence,  while  no  one  in  his  senses  could  be  expected  to 
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improve  them  under  existing  arrangements;  for  it  would  be  to 
improve,  at  his  own  expense,  for  the  almost  exclusive  interest 
of  others.  It  must  be  equally  clear,  that  the  run  of  the  rivers 
throughout  is  equally  indispensable;  and  consequently  that  the 
whole  proprietors  should  have  an  interest  in  the  fishings,  because 
the  grounds  of  all  are  essential  to  them.  And  how  can  these 
interests  be  adjusted — how  can  the  fishings  be  cheaply  and 
rationally  managed,  but  by  a  joint  management,  and  by  giving 
all  the  proprietors  2?^c?  rata  interests  in  the  fishings  and  their  pro- 
ceeds, according  to  the  length  of  ilieir  properties  along  the  banks  cf 
<Ae«^rcarw5,  including  tributaries? — converting  their  contents  accora- 
ing  to  the  average  breadth  of  the  river,  and  considering  at  all 
times  length  and  breadth  together^  except  in  the  case  of  breeding- 
grounds,  which  should  have  a  separate  and  peculiar  value  ? 

Nature  has  no  more  said  that  the  lower  proprietors  of  rivers 
should  seize  all  the  fish  passing  through  their  lands,  though 
undoubtedly  bred  in  the  lands  of  others,  than  that  these  others 
should  continue  to  suffer  fish  to  be  bred  in  their  lands  for  the 
exclusive  interest  of  their  neighbours.  The  common  sense,  there- 
fore, and  the  justice  of  the  case,  require,  that  where  the  interests 
of  all  are  inextricably  bound  up  together  as  regards  the  production 
of  the  fish,  all  should  be  considered  in  the  distribution  of  the  pro- 
ceeds, in  proportion  to  the  relative  value  of  their  services. 

These  principles  being  established,  the  management  in  other 
respects  would  be  easy.  The  rivers  would  be  common  properties, 
though  in  different  proportions,  and  therefore  managed  for  the 
general  behoof.  All  the  reasonable  expenses  of  improving  and 
protecting  the  breeding-grounds,  or  the  run  of  the  rivers  generally; 
of  protecting  the  fish  in  all  stages ;  of  capturing  the  fish  upon 
proper  principles;  and  of  realising  the  proceeds; — all  these  must 
be  charges  against  the  general  fund,  and  deducted  before  division ; 
and  that  division  would  naturally  take  place  upon  principles  settled 
at  the  amalgamation.  This,  I  think,  would  give  every  scope,  and 
every  incentive  to  improvement  in  every  direction.  Every  pro- 
prietor along  the  banks  of  the  rivers  would  have  a  rational  and 
equitable  interest  in  suggesting  every  species  of  improvement,  and 
*n  seeing  the  general  management  properly  conducted ;  in  protect- 
ng  the  waters  in  his  neighbourhood;  in  suggesting  the  most 
'nexpensivc  and  judicious  principles  of  fishing;  and,  finally,  in 
ixing  the  dividends  to  be  paid  on  his  river  shares,  or  Fish-stock, 
*«•  if  they  were  Hail  way,  Bank,  or  any  other  species  of  stock. 

^ '"'1-fisliing  should,  doubtless,    be  encouraged,  particularly  for 

irtiuooment ;  but  fixing  the  particular  months  or  days,  and  even 

he  hours  in  the  day — the  rents,  of  course,  to  go  into  the  common 

uui\  :    ind  proprietors  might  fish,  or  give  liberty  to  their  friends 

Ui      ^v  ret'»'"ing  and  paying  fo*"  so  many  rods.     To  show 

i»./-in         v-il)j.        •tV-      ve***^      •'^(»T>8p/l       »ji,ol       -ish«*~    TnigrJit    ^^^CftT    ft 
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badge;  the  badge  to  obviate  frauds,  showing  the  license  for  the 
year,  (which  might  be  in  very  small  space,)  under  a  glass,  and  the 
badges  not  to  be  transferable. 

These  are  some  of  the  principles,  at  least,  on  which  this  very 
important  matter  might  be  adjusted,  and  I  think  ought  to  be 
adjusted.  It  would  put  an  end  to  all  separate  and  expensive 
plans  of  fishing,  and  to  all  the  barbarous  plans  of  obstruction  and 
destruction  resorted  to  by  the  lower  proprietors  or  their  tacks- 
men; and  so  leave  the  rivers  free  to  the  fish,  in  their  natural  state, 
unless  when,  at  the  most  proper  season  of  the  year  or  day,  fishing 
should  be  resolved  upon.  At  present,  the  plans  of  fishing  which 
the  law  is  compelled  to  lay  down  are  so  expensive,  and,  after  all, 
so  uncertain  in  their  ultimate  results,  that,  after  the  capture  of 
fish  to  the  value  of  many  thousand  pounds  a-year,  there  is  still 
often  much  loss ;  and  this,  after  plans  have  been  adopted,  in  the 
last  degree  harassing  to  the  fish,  and  all  but  dishonest,  if  not  ab- 
solutely dishonest  in  themselves. 

An  ingenious  friend  has  mentioned,  that  even  the  fishing  at 
the  mouths  of  rivers  by  the  sweep-net  is  injurious,  as  destroying 
nil  the  small  crustacece  there,  on  which  the  salmon  are  accustomed 
to  feed;  and  no  doubt  this  is  the  fact,  besides  intimidating  the 
tisli  from  entering,  on  the  very  threshold  of  the  river. 

What,  then,  would  be  the  best  and  least  expensive  plan  for 
fishing  rivers,  supposing  all  things  so  ordered  as  that  it  would  be 
unnecessary  to  adopt  any  but  the  most  efficient  and  least  expen- 
sive plans  V     This  is  the  last  question. 

No  doubt  this  must  vary  in  dilSferent  rivers,  and  in  the  different 
circumstances  of  the  rivers.  Local  experience,  therefore,  and  ex" 
2iericnce  proceeditig  on  the  altered  state  of  things^  must  decide  this 
also  very  important  particfular. 

From  the  intelligence  exhibited  by  fish,  as  above  narrated,  it 
would  seem  that  the  plan  to  be  adopted  should,  from  all  consider- 
ations, be  at  once  gentle  and  decisive;  causing  no  disturbance, 
spreading  no  alarm,  and  even  allowing,  if  possible,  unripe  fish, 
or  fish  in  a  state  forbidding  their  detention,  to  be  returned  nnin-  . 
jured  to  the  stream. 

For  this  purpose,  it  is  quite  clear  that  the  rivers  would  require 
to  be,  at  certain  places,  prepared  for  this  operation. 

At  a  convenient  place  near  the  mouth  of  a  manageable  river, 
the  following  might  be  the  operation : — A  very  powerful  net,  of 
great  size,  might  be  laid  flat  in  the  stream,  fixed  to  the  bank  on 
one  side.  At  the  proper  time,  by  machinery  operating  on  the 
opposite  side  and  ends,  the  head  of  the  net  might  be  raised  wp,  so 
as  to  form  a  stop-net^  and  almost  simultaneously  the  unsecured 
side,  so  as  to  prevent  the  fish  siding  off;  and  lastly,  the  lower 
end  should  be  raised.  On  the  secured  side,  there  might  be  a  bag 
connecting  with  a  sluice,  or  with  a  siding  in  the  river,  admitting 
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of  being  enclosed ;  and  the  machinery  raising  the  net  on  the  oppo- 
site side,  and  causing  it  gradually  to  run  together  towards  the 
sluice  or  siding,  it  would,  without  noise  or  tumult,  deliver*  theJUh; 
— after  which,  the  net  could  be  returned  to  its  position. 

In  this  way  the  bottom  of  the  river,  as  it  were,  would  periodi- 
cally rise  up.  to  deliver  the  fish  that  might  at  the  time  be  over  it. 
They  woula  be  unalarmed — they  would  be  uninjured;  and, 
through  openings  of  the  proper  size  in  the  siding  or  at  the  sluicei 
the  small  fish  could  be  permitted  to  return  to  the  stream. 

The  head  of  the  net,  as  it  rose,  would  form  a  doach  of  net ;  the 
body  of  the  net,  in  returning  to  its  position,  would  act  as  a  sweep- 
net  ;  and  when  fairly  at  its  position,  and  again  raised  and  seconded 
by  the  end  rope,  would  form  a  new  enclosure,  for  delivering  a  new 
capture  of  fish. 

It  is  not  supposed  that  the  fish  could  be  alarmed  by  this.  Here 
would  be  no  beating  of  the  water — no  exhibition  of  captured  fish. 
As  the  net  gradually  contracted  by  running  on  its  man-ropes  to 
the  sluiced  side,  the  included  fish  would  merely  be  seen  swimming 
to  that  side.  They  would  be  iu  no  perturbation,  nor  struggling 
by  the  gills.  They  would  be  gently  worn  into  the  bag-net  or  the 
siding,  and,  without  tumult,  led  and  removed  from  there.  In  short, 
this  would  be  a  great  net,  permanently  fixed ;  or,  when  in  opera- 
tion, fixed  to  one  side  of  the  river,  and  its  man-ropes  only  raised 
up  by  machinery,  because  of  their  weight  and  strength.  In  the 
sidinffs  here  mentioned,  the  fish  might  even  be  kept  alive,  but  at 
all  tiuies  under  command  ;  and  wearing  as  many  as  it  were  desired 
to  secure,  into  a  still  inner  enclosure,  the  water  might  bo  let  off 
from  them,  and  death  eftectcd  without  any  violence.  But  it  will 
be  obvious  that  I  descend  into  these  details,  not  so  much  in  the 
idea  that  they  can  be  practically  useful,  as  to  indicate  what  I  think 
should  be  held  in  view,  in  any  plans  that  may  be  considered.  At 
every  convenient  place  the  plan  ultimately  deemed  proper  could 
be  repeated,  and  thus  the  river  completely  cleared,  so  far  as  might 
be  expedient. 

In  rivers  abounding  in  pools — and,  as  they  may  be  termed,  tlde- 
oools,  from  only  assuming  the  character  of  pools,  by  the  receding 
of  the  tide — doubtless  the  net  and  cobble  would  still  be  used. 

Nothing  would  now  be  improper  or  ineligible,  but  from  its  ex- 
oense  or  inefficiency,  or  from  disturbing  the  fish ;  for  now  there 
vould  be  no  conflicting  interests  to  require  slaps,  or  to  impede  any 
/lan  from  the  exterminating  character  of  its  operations.  The 
iropcr  number  of  fish  would  be  pern\itted  to  go  to  the  spawning- 
^'^.ds ;  the  localities  for  those  beds  would  be  improved  as  far  as 
possible,  to  adapt  them  for  their  r'"'*)oscs,  and  protect  them  against 
lie  fl^'./ii'njrrs  of  the  river ;  and  tl        "'^ild  be  protected,  both  oefore 

1.  he '^T+*'np^*on  of  the  -c*.nst  either  f^Hf  *^  the  air  or 

■■    -     '-    !«■  ^^^or      h'    yv/^*  ^v  '^^  *'^'  '  -wul'^  be  '• 
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one — the  interest  as  one  ;  and  the  best  would  be  done  to  stock  it 
to  the  utmost  it  could  maintain ;  to  increase  its  capacity  of  main- 
tenance, by  collecting  its  head-waters  and  improving  its  channel ; 
and,  lastly,  to  fish  it  so  far  as  advantageous,  and  at  the  least  pos- 
sible expense. 

These,  at  least,  are  the  objects  to  be  sought ;  and  by  the  con- 
currence of  proprietors  on  just  and  proper  principles,  there  is  no 
doubt  that  these  objects  could  be  attained.  There  can  be  no  doubt 
tliat,  were  these  objects  attained,  the  gain  to  Individuals  and  the 
Country  would  be  very  great ;  and  having  taught  other  countries 
to  thrive  in  this  particular,  as  the  discoveries  of  Mr  Shaw  have 
most  certainly  done,  it  will  be  hard  if,  from  any  cause,  our  own 
country  shall  continue  unbenefited. 

Jlr  Shaw's  paper  will  be  found  in  the  Transaxitions  cf  the  Royal 
Sociefi/j  vol.  xiv.,  part  2d.,  1840;  Mr  Williamson's  in  The  Statistical 
Account  of  Tongland^  or,  as  reprinted  with  additions,  in  a  pamphlet 
entitled  ''  llioughts  on  the  Present  Scarcity  of  Salmon^  by  the  Kev. 
D.  S.  Williamson,  minister  of  Tongland,  1852."  Mr  Young's  ex- 
periments are  referred  to  in  Blackwood's  Magazine^  July  1843  ;  and 
the  Kdinhurgh  lieviewer^s  article  was  published  April  1851. 
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Characteristics  of  the  year  1852.  By  Mr  ToWERS. — If  the 
reader  turn  back  to  the  article,  under  this  title,  commencing  p.  306, 
^larch,  xS umber  3G,  it  will  be  seen  that  "  particular  attention  to 
the  meteoric  phenomena  which  precede,  accompany,  and  imme- 
diately follow  the  period  of  the  two  equinoxes,"  was  there  solicited. 
The  peculiar  seasons  of  the  present  year  (1852)  re-urge  such  atten- 
tion, in  so  much  as  they  have  tended  to  weaken  the  faith  upon 
many  points  which  may  have  been  viewed  as  prognostics.  This 
it  will  be  my  object  to  prove,  by  registering  the  meteorology  of 
each  month  in  its  general  course. 

January, — By  referring  to  the  Characteristics  of  1851,  p.  314, 
it  will  appear  that  "  the  frost  ceased  on  the  4th  December,  the 
tliermometer  marking  31°  Fahr.  It  had  been  expected  that  a 
hard  winter  would  be  established;  but  in  fact — however  it  might 
have  checked  the  crop  by  its  early  severity — winter,  so  far  as  to 
season,  had  then  virtually  passed  away  in  the  south  of  England ; 
for,  although  the  mercury  fell  to  31°  on  the  1st  morning  of  the 
new  year,  to  28°  on  the  2d  and  the  5th  of  the  month,  yet  there 
was  not  a  single  day  of  the  entire  month  that  proved  frosty  through- 
out. Dividing  the  month  into  two  periods — from  the  1st  to  the 
lOtli  inclusive,  and  thence  to  the  end — the  barometric  average 
during  the  former  I  found  to  be  about  29  inches  62  cents,  (the 
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greatest  depression  on  the  11th  morning,  28.97  eta.;)  that  of  the 
latter  almost  exactly  29  in.  80  cts. — being  on  the  whole  about  tH  cts. 
below  the  estimated  average  of  January.  By  my  instruments,  the 
average  temperature  of  the  whole  month — night  and  day — wai 
42°.3,  being  6^.2  cts.  above  the  estimate.  In  respect  to  the  direc- 
tion of  the  wind,  my  tables  note  24  days  at  some  point  between 
south  and  west,  variable  in  force,  very  strong  on  the  8tli,  15th,  and 
31st — three  days  from  N.W.,  two  from  the  S. — strong  on  the  2l8t 
— two  days  from  S.  to  E.  The  atmosphere  was  clear  and  sunny, 
chiefly  in  the  first  week,  and  also  on  eight  other  days  of  the  month. 
Several  days  were  gloomy  and  overcast  with  clouds,  and  rain  fell 
on  sixteen  of  the  days  or  nights — profusely  on  the  13th,  15th, 
21st,  24th,  and  in  considerable  quantity  on  the  two  last  days.  A 
furious  storm  in  the  night  of  the  24th.  Upon  the  whole,  the  month 
was  a  fine  one,  bland  and  genial — the  wheat  crop  advancing  a  little, 
but  always  healthy  :  the  land  was  in  capital  condition,  but  much 
work  remained  to  be  done.  The  chief  celestial  phenomena  were 
a  lovely  conjunction  of  Venus  and  the  Moon  on  the  23d,  two  nights 
after  the  change ;  and  a  double  highly-coloured  halo  (parselene)  on 
the  29th. 

February. — ^^^iewIng  this  month  throughout,  its  character  must 
be  considered  anomalous,  thougli  exceedingly  fine.     The  instru- 
mental observations  give  the  following  averages : — Barometer,  by 
two  daily  readings,  29  in.  97  cts. — a  trifle  below  the  general  estimate, 
i.e.,  30.067.     Thermometer — lowest  or  night  temperature,  34®.8; 
maximum  by  the  days,  45°.5;  mean  average  of  the  two  39**.65',  i.  e., 
more  than  1^"  above  the  estimated  mean  of  38°.    On  ten  mornings 
the  night  thermometer  had  marked  a  few  degrees  of  frost — the 
greatest  depression,  to  24°  or  8°  of  frost,  on  the  twenty-firat  momine. 
On  the  first,  my  instruments  marked  49°  minimum,  56**  day  maxi- 
mum, 47°  at  ten  in  the  evening ;  as  a  contrast,  on  the  29th,  32° 
minimum,  41°   day  maximum,  and   32°   at  ten  P.M.  were  read 
ofil     The  prevailing  winds,  during  eleven  of  the  days,  were  south- 
westerly— all  between  the  1st  and  19th,  at  intervals,  varying  to 
north-westerly  on  four  days,  and  to  some  eastern  point  three  days. 
After  the  18tli,  the  direction  was  north-westerly  on  six  days,  the 
force  rarely  amounting  to  a  gentle  breeze,  intercepted  by  a  keen 
brisk  current  from  N.E.  and  E.  by  N.  from  the  22d  to  26th,  both 
inclusive.     As  to  the  weather,  a  very  little  rain  fell  on  the  2d,  4th, 
»th,  6th,  8th,  16th,  and  28th.     A  few  particles  of  snow  were  seen 
*n  the  10th,  and  a  film  of  ice  at  night,  on  the  11th.     The  ground 
'\is  never  covered  by  snow  at  any  time.     All  the  other  days  were 
•ry,  and  many  of  tl^'^m  sunny.     Thu<^  February  completely  repu- 
iipfo/1  Wq  moist  ai        ''^'*'  r  charactei      he  ground  b'^'ng  always  in 
^iio  v,v  .     ion  ^'^         ,o' -  ions  went    •»    ^n^'^-i^.ihl''    ^r{^  ^h^  time 
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Marchy  considered  as  the  most  important  month  of  the  spring 
in  ordinary  cases,  demands  particular  attention  now^  not  only  as 
it  presented  a  complete  contrast  with  the  corresponding  month  of 
1851,  but  by  the  extreme  regularity  and  coldness  of  the  weather, 
so  completely  at  variance  with  its  received  characteristic.  The 
barometer,  during  the  three  first  days,  advanced  from  29.70  in. 
gradually,  till  in  the  evening  of  the  3d  it  marked  30  in.  20  cts., 
averaging  very  nearly  30  in.  It  then  rose  very  rapidly  to  30  in. 
73  cts.  ou  the  6th — fluctuated  a  few  cents — being  always  above 
30  in.,  till  at  10  P.M.  of  the  23d  the  mercury  stood  at  30  in.  The 
average  of  the  above  twenty  days  was  30  in.  35  cts.  Then  declin- 
ing to  29.26  in.,  it  again  rose  (with  change  of  wind)  to  29.83  in. 
on  the  31st  night.     Thus  three  irregular  periods  are  marked  out. 

In  the  first  of  these,  (1st — 3d,)  the  temperature  by  night  averaged 
29°  Fahr.,  the  wind  changing  from  S.W.  to  N.E.,  at  which,  or  some 
eastern  point,  it  remained  during  the  period  of  high  barometric 
pressure  above  alluded  to.  On  the  22d  day,  fluctuations  in  the 
wind  and  temperature  were  observed ;  and  these  continued  till  the 
olst,  when  the  current  from  a  point  east  of  north  was  again  esta- 
blished. The  averages  of  temperature  (Croydon)  throughout  the 
month  were — lowest  by  night  thermometer,  32°.35 — maximum  by 
day,  48° — mean  of  the  two,  40"".  18.  The  greatest  degree  of  cold 
I  found  to  be  20°,  (12°  of  frost,)  on  the  5th.  Thirteen  frosty 
nights  were  registered,  but  not  one  day  frosty  throughout.  The 
wind  was  easterly,  or  by  north  twenty  of  the  days,  by  south  seven 
days,  and  west  or  by  south  on  the  1st,  22d,  27th  and  30th, — with 
slight  deviations  of  a  few  hours. 

The  spring  equinox  occurred  on  the  20th,  at  forty-two  minutes 
after  10  in  the  morning — the  day  brilliant — wind  S.E.,  gentley 
barometer  30  in.  10  cts.,  tending  to  rise,  which  it  did  in  the  night, 
but  merely  iJ^th  of  an  inch.  This  equinox  yielded  no  traceable 
prognostic. 

The  low  temperature  of  the  whole  month,  and  the  extreme  ari- 
dity of  the  period,  tended  to  retard  the  growth  of  all  the  crops,  in 
which,  notwithstanding  the  power  of  the  sun,  very  little  activity 
could  be  discovered. 

"  March  winds'''' — "  April  showers,'''' — We  need  not  complete 
the  couplet.  In  the  former  not  a  single  gale  is  upon  recora :  it 
remains  then  to  exhibit  the  Characteristics  of  the  latter  month. 
The  pressure  of  the  atmosphere  throughout  its  course  was  so  great 
that  the  mercury  of  the  barometer  stood  at  some  cents  above  30  in.; 
for,  although  for  seven  days  after  the  21st  it  receded  to  a  trifle 
below  30  in.,  and  ou  the  30th  night  to  29.55  in., yet,  upon  the  whole, 
the  excess  during  twenty-two  days  more  than  balanced  the  averages. 
Aridity  prevailed,  and  with  it  a  very  low  temperature.  Thus  the 
thermometers  indicated  the  average  of  all  the  nights  to  be  35^23• 
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During  the  day  the  solar  power  was  so  great  as  to  raise  the 
mean  average  to  54°  and  a  fraction,  the  two  giving  a  mean  tem- 
perature of  44°.66,  being  ^176  degrees  below  the  standard. 

17te  ])revailinf/  winds, — ^North-east  and  cast,  or  by  south,  in 
twenty-five  days.  The  current  lively  till  the  10th,  thence  gentle 
or  fluctuating :  strong  on  the  23d  and  24th  days.  South-icesterly 
on  the  20tli  day  and  in  the  three  last  days,  and  north-west  on  the 
27th  only.  The  atmosphere  was  overcast  on  the  18th,  when  thert 
teas  a  shoxcer. 

The  weather  changed  with  the  wind  on  the  27th,  after  which 
there  were  ciiTus  clouds,  cumulus,  and  stratus  masses,  producing 
seasonable  rain  and  a  more  genial  temperature — maximum,  64° 
and  65°. 

The  crops  advanced  very  slowly,  w^heat  remaining  low,  and  in 
some  places  scarcely  discernible.  Spring  sowing  proceeded.  Win- 
ter barley  and  beans  appeared  the  most  promising.  The  oak  began 
to  take  the  lead  before  the  ash-trce. 

May  was  a  fine  month  ui)on  the  whole,  retaining  still  the  dry 
character  of  the  spring.  The  barometer  gave  a  considerably  re- 
duced average.  By  my  tables,  of  two  diurnal  observations,  I  find 
that  to  be  very  nearly  29  in.  945  cts.,  corresponding  with  the 
estimated  mean — viz.,  29  in.  898  cts.  The  mercury  rose  from  29^80 
on  the  1st,  to  30^28  on  the  Gth,  then  declined,  and  was  rarely  so 
higli  as  30^  all  the  remainder  of  the  month. 

The  thermometer  was  low  till  the  7th,  the  nights  of  the  3d,  4tb, 
and  5tli  marking  five,  four,  and  two  degrees  of  frost — that  did  in- 
jury to  the  currants  and  gooseberries :  the  former,  I  perceived,  had 
lost,  for  many  of  the  full-formed  berries  had  fallen  off  the  nacemes. 
During  this  first  week  the  wind  continued  in  the  north,  or  north- 
east ;  it  then  varied,  and  blew  rather  freshly  from  south-cast  to 
south-west,  till  the  16th,  bringing  ameliorated  temperature,  and 
some  refreshing  rains,  at  intervals,  between  the  10th  to  the  14th, 
inclusive.  On  the  17th  the  wind  (if  any)  fluctuated  by  every 
point ;  the  atmosj)hcre  was  electrical ;  the  night  thundery,  with 
rain.  Easterly  currents  were  re-established  till  the  last  day,  when 
that  change  commenced  which  will  be  noticed  in  Juna  The 
averages  of  temperature  wero — lowest  43-^° — highest  59M — mean 
of  the  montli  51''.3,  which  is  below  the  estimate  given  by  the  British 
Almanac — (54")  by  2''  7  cts.  Twenty  of  the  days  were  dry.  On 
ten  of  these  the  sun  shone  brightly.  Rain,  more  or  less,  fell  on 
eleven  occasions — frequently  by  night — the  26th  was  thoroughly 
windy,  cold,  and  wet  morning  and  night ;  and  more  rain  fell  on 
the  27tli  and  28th.  Vegetation  became  active  after  the  14th,  but 
there  was  little  j^romise  of  grass,  and  the  wheat  plant  remained 
backward,  and  in  some  places  scanty. 

June  proved  altogether  ungenial  in  its  weatlier,  though  in  some 
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respects  benefit  was  derived  from  its  change  of  character.  The 
barometer  was  rather  low  throughout ;  the  average  by  my  instni- 
ment  being  almost  precisely  29  in.  7  cts.  The  first  day  marked 
29.85  in. ;  it  fluctuated,  till,  on  the  14th,  the  index  was  set  at 
29.28  in.  (the  lowest) ;  whence  it  rose  by  degrees.  In  the  night 
of  the  24th,  the  mercury  was  30.06  in.,  thence  declined  to  29  in. 
generally ;  the  month  closed  with  it  at  29.92  in. 

The  temperature  was  low — the  lowest  degree  being  41°  on  the 
1st  morning ;  the  highest,  74°,  on  the  25th,  about  three  in  the  after- 
noon. 

The  nightly  average,  by  my  instruments,  was  44^°  minimum ; 
that  of  all  the  days,  64° ;  giving  a  mean  of  54°  and  a  fraction ; 
being  4.7  hdow  the  estimate  (58.7.)  The  wind  throughout  came 
from  some  point  between  south  and  west,  excepting  a  very  few 
variations  to  W.,  W.  by  N.,  and  S.E. ;  the  last  occurring  on  the 
5th  and  25th  nights. 

Iiain  fell  every  day  (excepting  the  12th,  21st,  23d,  and  25th) 
and  frequently  in  quantity.  The  sky  was  generally  overcast  with 
clouds.  The  sun  was  seldom  seen ;  the  finest  days  were  the  24th, 
25th,  and  the  30th,  on  which  last  day  a  decided  change  com- 
menced with  a  forcible  west  wind. 

The  grass-crops  had  been  much  assisted  by  the  soaking  rains  of 
the  month  ;  the  corn-plants  also  improved  rapidly  under  the  more 
genial  temperature,  which  commenced  on  the  14th.  AVheat  and 
barley  were  generally  in  ear  on  the  23d — in  some  instances,  more 
early  ;  and  hay-making  went  on  freely  after  Midsummer-day. 
Till  the  close  of  the  month,  all  the  crops,  by  consentient  evidence, 
were  pronounced  to  be  most  promising — peculiarly  so ! 

«//////,  which  is  considered  the  showery  month  of  the  summer, 
aftbrdcd  another  instance  of  the  periodicity  of  this  extraordinary 
year.  The  barometer  began  to  rise  with  the  violent  west-wind  of 
June  30th.  On  the  1st  morning,  the  mercury  stood  at  29.99  in., 
and  rose  to  30.10  in.  by  ten  o'*clock  in  the  evening.  On  18  of  the 
days,  it  marked  30  in.  to  30.16  in. — its  highest  degree.  On  the 
other  13  days,  it  receded  below  30  in. ;  the  lowest  being  29.70  In. 
on  the  25th  and  26th.  The  average  mean  of  two  daily  readings  I 
found  29.99  in.  and  a  decimal. 

The  temperature  of  the  month  claims  especial  notice.  The 
maximum  of  the  first  day  was  70° ;  it  rapidly  advanced  to  79°  on 
the  4th,  and  85^  in  the  shade,  on  the  5th.  Other  tables  have  given 
a  far  higher  reading  off;  and  this^  with  a  blazing  sun,  (sometimes 
at  120"^^;  during  thirteen  consecutive  days!  The  nights  were  sel- 
dom oii])ressive,  the  average  of  all  being  59°.  The  day  maximum 
was  75°.G  mean  temperature;  the  month  67''.3,  being  about  6° 
above  the  estimates.  The  winds  were  easterly, running  18  days,  the 
major  part  near  to  the  17th.     On  the  16th,  with  cross  electrical 
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currents,  we  had  here  one  of  the  grandest  displays  of  lightning 
that  I  ever  witnessed.  The  thunder  was  distant,  and  the  rain 
small  in  quantity ;  but  on  the  south  coast,  and  at  sea,  the  storm 
vented  its  fury,  with  frightful  desolating  hail,  or  rather,  masses  of 
ice.  Westerly  breezes  commenced  with  the  17th,  and  varied 
between  some  southern  or  northern  pointon  13  days  of  the  latter  half 
of  the  month.  We  had  a  very  heavy  thunderstorm  on  Sunday 
evening,  the  2oth,  with  much  rain,  and  again  on  the  26th.  All 
the  days  were  fine,  and  almost  cloudless,  if  we  except  the  17th, 
21st,  25th,  and  part  of  the  26th  and  Slst;  but  the  early  mornings 
were  cloudy  from  the  20th  to  the  end. 

Effect  on  the  Crops, — The  wheat  was  in  full  flower  by  mid- 
summer, but  the  grains  suffered  to  some  extent  from  the  sudden 
access  of  a  scorching  sun.  Hence,  the  fine  milky  pulp  was  dried 
up,  and,  as  I  myself  saw,  the  southern  side  of  several  ears  was 
actually  browned  by  the  parching  rays.  Reports  of  blight,  mil- 
dew, &c,,  became  rife  ;  but  the  real  cause  of  injury,  whatever  its 
extent,  may  safely  be  traced  to  the  excess  of  solar  power  upon  a 
plant,  rich  in  moisture,  and  which  had  advanced  with  singular 
rapidity  during  the  almost  daily  rains  of  June.  Reaping  of 
barley,  oats,  and  some  wheat,  commenced  at  tbe  end  of  July; 
but  its  progress  must  be  considered  as  belonging  to  the  succeeding 
month. 

August^  another,  and  most  critical  month,  sustaining  and  veri- 
fying the  periodical  character  of  this  eventful  year. 

The  barometer,  on  the  1st,  indicated  30  in.  08  cts.,  at  the 
earliest  morning  inspection,  but  the  mercury  receded  to  30  in.  by 
ten  o'clock  at  night;  thence  fell  to  29.33  in.  on  the  3d,  and  to  29.14 
in.  on  the  11th  day,  (its  greatest  depression) ;  but  it  was  always 
below  30  in.  till  the  evening  of  the  20th,  when  a  marked  and 
decisive  change  took  place.  The  average  pressure  of  the  above 
nineteen  days  was  29.82  in.  Subsequently,  and  to  the  end  of  the 
month,  the  mean  pressure  appeared  to  be  30.09  in. ;  the  highest 
mark  being  30.24  in.,  on  the  22d  and  23d  days. 

The  estimated  mean,  according  to  the  table  of  British  Almanac^ 
was  29.891. 

The  thermometric  averages,  on  the  same  authority,  are,  lowest 
14° ;  highest  82** ;  mean  of  all  the  days  and  nights,  61°.6.  Now, 
^j  instruments  marked  as  the  greatest  degree  of  cold,  51*.0 ;  on 
he  l^^^l  looming,  the  mean  of  all  the  nights,  56i° ;  the  mean  of  all 
*»**  (  "  ^^h^'j  the  average  of  both  being  62f°,  which  corres- 
•  idee    vith  f^*^^  "'   1^**  f  "leral  estimate,  within  a  mere  fraction. 

'•lu  .i»«'»ct'  •  -  nds  may  thus  be  estimated:  South- 
'  .^iK..Mj  •  '^t  '^v'  ...-  afpntlv  S.W.  from  the  2d  to  the  7th 
'«  '•;  vci-  -^  »^         Jor^-^  -westerly,  f^^'^r  days,  1st,  2d, 
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on  three  days,  both  interspersed.  Furious  on  the  11th,  from  S.E. 
and  S.W.  Rain  fell  in  great  profusion  till  the  2l8t,  when  a  de- 
cisive and  most  favourable  change  took  place,  and  the  month 
closed  propitiously  for  the  later  harvest.  There  are  registered  15 
days  without  rain  throughout  the  month  ;  but  those  which  occurred 
prior  to  the  21st  did  not  much  assist  the  in-gathering,  as,  after  the 
2d  day,  (when  the  fine  weather  departed)  the  wheat,  in  shock, 
became  soaked,  and  could  not  recover  a  condition  for  being  carried 
to  the  barn  or  rick.* 

Since  the  year  1848,  a  season  so  utterly  inauspicious  to  field  la- 
bour, at  a  most  critical  period,  has  not  come  under  my  observation. 
AVlieat,  which  promised  to  be  pre-eminently  fine  and  abundant, 
suffered,  beyond  doubt,  both  in  weight  and  quality ;  and,  so  far  as 
weather  was  concerned,  it  could  not  be  otherwise ;  for,  the  spring 
having  been  arid  and  cold  till  the  end  of  May,  the  volume  of  rain, 
^vith  increased  temperature,  which  fell  throughout  June,  produced 
a  sudden  and  over-luxuriant  development  of  the  culms,  forming  a 
heavy  flag.  July,  with  its  fervid  sun,  caused  a  sudden  check, 
and,  instead  of  assisting  the  progressive  maturation  of  the  ears, 
prematurely  withered,  and  dried  up  the  milky  pulp.  One  retard- 
ing shower  fell  on  the  24th,  otherwise  the  harvest  would  have 
been  completed  during  the  last  ten  days  of  August. 

September  came  in  auspiciously,  for  the  conclusion  of  harvest 
began  under  most  critical  circumstances,  in  all  the  southern  coun- 
ties. The  weather  remained  fine  till  the  6th  day.  The  barome- 
ter was  about  J  2  cents  above  30  inches,  till  the  afternoon  of  the 
otli.  The  mercury  then  receded,  till  it  marked  29.62  in. on  the  21st; 
then  rose,  and  attained  its  highest  mark,  30.44  in.,  on  the  24th. 
It  stood  at  29.40  in.  on  the  last  morning  of  the  month.  The  average 
mean  by  my  table  is  29.87  in. ;  a  trifle  below  the  estimated 
mean,  29.931  in.  The  thermometers  with  me  gave  for  the 
three  daily  averages  of  the  month — night  maximum,  50°.3 ;  day 
maximum,  G3°.79  ;  mean  of  the  two,  bl^  of  a  degree  below  the 
estimated  mean.  The  greatest  degree  of  cold  occurred  on  the 
22d,  (37°) ;  that  of  heat  71"  on  the  2d,  3d,  and  5th  days.  The 
winds  varied  frequently  and  irregularly  :  they  were  easterly,  and 
by  south  or  north,  on  thirteen  occasions ;  southerly,  or  west,  on 
eight ;  and  by  north,  on  nine  or  ten ;  their  force  gentle,  all  but 
calm,  but  often  gusty,  and  pretty  strong,  till  the  evenings  of  the 
29th  and  30th.  There  were  five  dry  days  in  the  first  week ; 
seven  between  the  9th  and  17th  ;    six  oetween  the  21st  and  27th. 


♦  Several  thunderstorms  of  unusual  violence  (about  Croydon)  occurred — one  on 
the  17th  night  was  severe,  with  a  very  great  fall  of  rain.  About  11  p.m.  the  electric 
bolt,  re:^embling  a  ball  of  blue  fire,  with  sparkling  corruscations,  fell  very  near  the 
Brighton  line,  Croydon  East.  The  report  followed  instantly,  resembling  a  portentous 
crash,  succeeded  by  a  protracted  roll. 
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Much  rain  fell  during  the  intervals.  Thunder  was  heard  on  the 
7jth,  8th,  and  27th.  Two  rainbows  were  seen — one  most  superb 
in  the  east — in  the  afternoon  of  the  20th. 

The  Autmwial  Equinox.  September  22d,  9h.  4lm.  evcnbg. 
Weather  fine  and  balmy  ;  a  beautiful  sunset,  succeeded  by  a  calm 
and  genial  day  ;  stripes  of  coloured  cirro-stratus  at  sunset.  Wind 
W.  by  N.  on  the  22d,  changing  to  W.  by  S.  May  we  venture  to 
anticipate  a  winter  with  corresponding  meteorology  ? 

As  a  final  remark — the  roses,  medicinal  herbs  and  shrubs,  la- 
vender— the  chief  of  them  suffered  so  much  by  the  cold  and 
drought  of  May,  the  over-rapid  vegetation  of  June,  and,  finally, 
by  the  scorching  of  July,  that  the  results  have  been  deterioration 
of  quality,  and  a  loss  of  fully  two-thirds  in  quantity.  These  are 
great  drawbacks,  which  the  extensive  districts  about  Mitcham, 
Merton,  Carshalton,  &c.,  feel  severely. 

October  can  be  divided  into  three  periods,  as  indicated  by  the 
two  instruments — namely,  two  of  ten,  and  the  third,  of  eleven 
days.  The  barometer  (Ist  to  10th  day  inclusive)  gave  29.75  in. 
for  its  average  ;  the  lowest,  28.9G  in.  on  the  5th  A.M. ;  highest,  30 
in.  at  ten  r.M.  of  the  10th.  Second  period — 30.27  in.;  average 
highest,  30.44  in.  on  the  19th ;  lowest,  30.20  in.  on  the  20th  night 
Third  period  average,  29.65  in. ;  lowest,  28.81  in.  early  in  the 
morning  of  the  27th.  The  mean  averages  of  the  thermometer 
were — lowest  of  all  the  nights,  40°.G4 ;  day  maximum,  53®.3 ; 
mean  of  the  two  readings,  4G°.97 — that  is,  two  degrees  below 
the  estimate  of  this  montli.  The  lowest  degree,  31°,  on  the  9th ; 
the  highest,  61°,  on  the  22d. 

The  wind  was  westerly,  from  the  1st  to  the  11th  ;  again,  for  ten 
days,  chiefly  between  the  20th  and  31st  east  by  north,  or  south,  in 
the  third  week.  The  weather  continued  to  be  periodical.  After 
the  great  fall  of  rain  in  the  first  week,  it  became  charming,  bright, 
and  sunny,  till  the  21st,  when  clouds,  gloom,  and  deluges  of  rain, 
were  introduced  by  the  return  of  the  south-westerly  wind.  This 
became  forcible,  and  even  stormy,  on  the  26th.  It  had  been  very 
high  on  the  6th.  The  green-fodder  crops  prospered  much — man- 
ifold particularly ;  grass  was  verdant,  as  in  a  showery  warm 
April.  The  quantity  of  food  made  the  flock-masters  indifferent  as 
to  selling^  and,  therefore,  purchasers  were  obliged  to  pay  a  high 
)rice  for  sto  ^.  sheep  and  well-fed  lambs. 

^oven*^""         ^le  meteorology  of  this  extraordinary  month  claima 

jaiiicula        ci-.ion.     The  barometer  was,  on  the  whole,  ffreatly 

•'^nressec       •  '^"^vtine:  on  the  four  days  included  between  the  7th 

.-^iit  a^"'  '^^    -^^v  -^''hen  its  average  may  be  expressed  by 

0  in.  <      '  x'  the  9th  and  26th  days  I  estimate  at 

'^f'^^\  a-  •'^'^'   1  Mnontli  was  high-  -themcaximum 

i:  -.  ,    >;  ,      X  nin  iin.  \?''  21     "W\f\\  ijive  aa 
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average  mean  of  47°.35 ;  and,  therefore,  above  the  estimated  mean 
— that  being  42''.9.  The  winds  were  variable  as  respecting  direc- 
tion and  force :  thus,  my  tables  give  14  days  from  west  to  south ; 
2  east ;  4  cast  by  south ;  3  northerly,  or  by  west ;  3  north  by 
east ;  3  from  the  south.  A  calm,  or  fluctuating  current,  on  two  or 
'three  occasions,  tlirew  doubt  upon  the  observations ;  and,  in  fact, 
the  upper  and  lower  currents  were  more  or  less  opposite,  and  at 
varyin<i:  angles.  Eleven  of  the  days  were  without  rain,  though 
generally  sunless ;  but  nineteen  were  more  or  less  rainy,  and  that 
to  an  excess  which  has  produced  remarkable  and  distressing  results. 
Here  it  becomes  necessary  to  notice,  somewhat  particularly,  seve- 
ral of  the  more  prominent  i)heaomena  of  the  month. — Nov,  2.  Wet 
and  windy  from  the  south,  after  a  red  tcest  suffusion;  at  5  P.M. 
the  evening  became  clear.  —  3.  Morning  sunny ;  clouds  and 
showers,  and  vast  ochroics-tinted  masses  of  clouds  at  sunset. — 4  and 
5.  Two  of  the  few  sunny  days  —  summer-like.  —  7.  Storm  all 
the  preceding  night — wet  noon — fierce  wind. — 9.  Overcast ;  won^ 
dcrful  criinson-tinted  masses  in  the  west  and  south-west  about 
5  P.M.;  earthquake  reported — not  felt  here,  or  perhaps  anywhere 
to  the  east  or  south  of  Birmingham. — 11  and  12.  iluch  rain — 
stormy  on  the  latter  day. — 14.  Profuse  night  rain  ;  floods  on  the 
river-valleys;  the  ground  saturated  everywhere. — 15  to  22.  Very 
wet,  excepting  the  18th,  the  day  of  the  moon's  first  quarter ;  mav" 
tins  playing  about  in  numbers  on  Sunday  forenoon  (the  21st.) 
The  weather  improved  in  some  degree  toward  the  close ;  yet  the 
niglits  of  the  23d  and  26th  were  stormy,  with  copious  rain;  and, 
on  the  2Sth,  there  were  several  drenching  showers.  Under  these 
circumstances,  floods  sustained  and  renewed  to  a  frightful  extent 
were  reported,  and  without  exaggeration.  It  remains  to  be  stated 
that  the  only  two  mornings  on  which  a  slight  hoar-frost  was  seen 
on  the  herbage  (23d  and  25th,)  were  followed  by  rain  in  the  even- 
ing, and  a  great  rise  of  temperature. 

A(iricidtural  operations  have  been  suspended.  Some  wheat  was 
up,  and,  in  the  drained  high-ground,  healthy  and  green.  A  cor- 
respondent in  Berkshire  writes  that  "  scarcely  one-third  is  sown, 
and  that  the  land  is  so  wet  that  the  breadth  of  wheat  must  be  ulti- 
mately short."  The  prospect  is  certainly  discouraging;  but  a 
rather  frosty  January,  provided  the  floods  shall  have  entirely  passed 
away,  will  go  far  towards  promoting  a  very  great  amelioration. 

Jkctmher,  On  arriving  at  the  12th  month  of  this  eventful 
year — so  directly  opposed,  in  every  meteoric  phenomenon,  of  its 
sweet  and  benign  predecessor — I  feel  induced  to  copy,  line  by  line, 
the  weatlier-table  of  each  day,  interspersed  with  a  short  notice  of 
any  notable  concomitant.  The  reader  may  be  thus  enabled  to 
arrive  at  more  precise  ideas  of  what  has  been  the  state  of  the 
weather  in  this  highly-favoured  southern  county. 
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The  averages,  by  the  thermometers,  appear  to  be  (here) — high- 
est mean,  4y°.65  cts. — lowest,  by  the  night  instrument,  41°,^— 
mean  of  the  two,  45°. 78 ;  that  is — very  nearly  7°  abm>e  the  esti- 
mated mean  ("  39°.3.")  Though  the  weather  tends  to  improve- 
ment, yet  we  still  can  enumerate  only  10  days'  absence  of  rain; 
drizzle,  showers,  drenching  days  and  night  are  to  be  traced  aa 
twenty  occasions.  Our  reports  of  rain  fallen  during  tliis  startHng 
year,  by  Cliiswick  gauges,  arc  30  inches  67  cents  to  the  end  of 
November,  of  which  6.20  inches  are  referred  to  that  month;  2^  oth«r 
inches  are  to  be  added  for  December — say  to  the  16th ;  fully  u 
inch  more  may  be  allowed  for  the  remaining  15  days.  The  most 
striking  phenomena  of  the  last  month  are— the  great  fluctuation  of 
■;he  barometer ;  the  tropical  entrance  of  the  sun  into  the  winter 
Rolstice  at  3.31  min.  of  the  21st  day;  frighlfiil  hurricane  of  the 
J6th  night ;  solar  halo  (parhelion)  about  2  o'clock  of  the  28th ; 
•nd  at  Croydon,  the  springing  up  of  the  i-iver  Bourn,  near  God- 


;,  and  now  flowing 
-  .J  not  occurred  fo 
Jens  inauapi "''""''• 


"lulh  end  "'"  'liia  town.  This  event 
■ears  I'l--^  new  year,  1853, 
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Mr  Stephens'  Book  of  the  Farm^  we  had  occasion  to  notice  some, 
at  least,  of  the  more  striking  features  of  the  improved  Scottish 
farming.  In  a  subsequent  number,  while  bringing  before  the 
notice  of  our  readers  the  Encyclopidie  du  CuUivateur  of  M.  Du  Bois, 
we  attempted  to  present  an  outline  of  modern  French  agriculture. 
It  has  occurred  to  us,  that  a  statement  of  the  manner  in  which  the 
ancient  Romans — a  nation  as  civilised  and  as  powerful  as  our- 
selves— conducted  their  farming  operations,  might  form  a  suitable 
sequel  to  these  two  articles,  and  the  more  so  because  Italy,  under 
the  Roman  Emperors,  was  the  only  great  state  that  was  ever 
dependant  upon  a  foreign  supply  of  food  until  the  same  chance  has 
occurred  to  our  country  in  our  days. 

The  farming  of  the  earlier  Romans  was  miserable  enough. 
Indeed,  the  earlier  properties  were  very  small,  not  much  more 
than  four  acres,  and  almost  entirely,  if  not  entirely,  cultivated  by 
means  of  the  spade.  In  the  later  times,  however,  to  which  we 
refer,  the  soil  of  Italy  was  divided  into  large  properties,  that 
belonged  mainly  to  members  of  the  Patrician  and  Equestrian  orders. 
Unlike  our  modem  plan,  these  estates  were  not,  as  a  rule,  sub-let 
to  tenant-farmers,  but  were  managed  for  the  landlord,  often 
under  his  personal  inspection,  by  upper  servants.  Some  farms, 
indeed,  were  let ;  and  of  those  that  were  so,  a  small  proportion,  and 
those  only  in  later  times,  were  let  to  independent  tenant-farmers 
after  our  present  custom.  Those  were  called  coloni  or  free  farmers ; 
and  such  paid  rent  for  the  land  that  they  held,  stocked  it  them- 
selves, and  undertook  to  cultivate  it  according  to  a  certain  fixed 
rotation. 

But  when  the  proprietor  did  not  manage  his  land  himself  by  the 
aid  of  grieves,  &c.,  he  generally  fell  upon  a  different  plan  from 
this,  and  intrusted  it  to  politorea  or  partuarii^  as  they  were  indis- 
criminately called.  These  men  invested  no  capital  upon  the  farm, 
and  the  stock,  implements,  and  slaves  belonged  to  the  owner.  The 
j)olitor,  however,  conducted  all  the  farm  operations,  and  received 
for  his  reward  so  much  of  the  produce.  This  proportion  varied 
very  much  in  different  farms,  and  was  probably  always  dependent 
upon  the  quantity  of  arable  land  in  proportion  to  that  m  permanent 
pasture.  At  any  rate,  the  remuneration  of  the  politer  was  always 
a  proportion  of  the  corn,  and  varied  from  one-fifth  to  one-ninth  of 
the  harvest.  It  is  not  known  whether  the  politer  found  a  corre- 
sponding portion  of  seed-corn  or  not ;  but  if  he  did  not,  it  may  be 
calculated  that,  on  average  land,  and  with  average  management, 
he  would  receive  for  his  share  about  120  bushels  of  corn.  That  is 
to  say,  that  if  the  politer  system  prevailed  here  at  the  present 
time,  he  would,  on  a  farm  managed  according  to  a  six-shift  rota- 
tion, receive  about  Ss.  6d.  per  acre. 

When  a  Roman  proprietor  cultivated  his  own  lands,  he  em- 
ployed grieves,  free  labourers,  and  slaves.     Some  of  the  opinions 
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held  by  the  Roman  agriculturist  writers,  regarding  each  of  these 
three  classes,  may  not  be  without  interest.  Cato,  for  example, 
preferred  a  grieve  who  could  neitlier  read  nor  write,  upon  the  plea 
that  such  a  man  could  not  cook  his  accounts  himself,  andwoula  be 
afraid  to  intrust  that  process  to  a  third  party.  One  qualification 
insisted  upon  by  the  same  writer  as  necessary  for  a  grieve,  and  one 
which,  we  daresay,  all  amateur  farmers  will  concur  in,  is  that  he 
will  not  pretend  to  know  that  which  he  does  not  know,  or  be 
unwilling  to  learn  that  whicli  he  is  ignorant  of,  ("  in  universum 
tameii  hoc  maxime  obtinendum  est  ab  co,  nenuid  se  putet  scire 
quod  nesciat,  quieratquc  semper  addiscire  quod  ignorat.")  The 
other  ancient  qualifications  for  a  ploughman  are  not  very  much  in 
accordance  with  our  modem  notions.  He  must,  first  of  all,  possess 
a  terrible  voice,  and  a  roughness  of  manner  that  will  keep  his  cattle 
in  due  subjection ;  and  the  taller  he  is  the  better,  because,  if  ever 
lie  tire,  he  can,  without  stooping,  lean  upon  the  handle  of  his 
plough.  Certainly,  at  present,  we  w^ould  not  tolerate  a  man 
bawling  to  his  horses ;  and  it  is  generally  observed  that  a  very 
tall  man  makes  a  bad  ploughman,  entirely  owing  to  this  habit  of 
leaning  on  the  plough-handles.  Common  labourers,  however, 
Cato  decides,  may  be  of  any  height,  provided  they  are  handy.  The 
work  of  the  vineyard,  nevertheless,  requires  superior  skill — and  as, 
among  free  labourers,  he  fears  those  of  the  greater  genius  are  the 
greatest  rascals,  he  advocates  the  custom  of  cultivating  them  by 
means  of  chained  slaves. 

After  Gate's  time,  this  custom  of  cultivating  land  by  means  of 
slave  labour  became  still  more  usual,  and  ultimately  led  to  the  ruin  of 
lioman  agriculture.     The  accounts  that  have  reached  us  of  the 
cruel  treatment  and  barbarities  sometimes  inflicted  upon  members 
of  this  unfortunate  class  are  revolting  to  humanity,  and  have  per- 
haps unduly  degraded  the  Roman  private  character  in  our  eyes. 
And  yet  the  ordinary  physical  treatment  of  the  Roman  slaves  does 
not  seem  to  have  been  very  bad.  J3read  was  the  staple  article  of  food, 
and  from  4  to  5  lb.  appear  to  have  been  the  daily  ration,  the 
quantity  varying  according  to  the  severity  of  the  work.     Their 
irink  was  wine ;  immediately  after  the  vintage  a  light  kind  was 
fermented,  to  which  they  had  probably  unlimited  access.     They 
*iad  likewise,  on  the  average,  nearly  a  bottle  ^?er  diem  of  better 
•7ne.     Then,  in  addition  to  the  bread,  they  had  an  allowance  of 
''ves  and  other  fruit ;  and  in  the  seasons  when  these  were  not  to 
^^d,  salted  fish.     Once  in  two  years  the  slave  was  clothed,  or, 
•y  rate,  he  then  received  a  pair  of  new  shoes,  a  new  coat,  and 

•   iicr  garment,  which  was  perhaps,  after  all,  a  kilt.     Still  the 
♦iv-^nt  of  the  Roman  slaves  was  aver  -^r"^!  ^^'*,  «*'^d  they  were 

■    ly  regarded  as  mere  propcrtj 
ic   ium^^»' -^<^  vegetables  cultivate'      >  m*.   Av-nc  is  was  great; 
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ent  crops.  Cato  held  the  vineyard  to  be  most  lucrative,  then  a 
willow  plantation,  after  that  an  olive  field,  next  grass  land,  then 
arable  land  ;  and  after  these,  several  kinds  of  timber  plantings.  In 
the  arable  portion  of  the  farm  they  preferred  planting  on  stiff  land 
in  good  heart ;  and,  which  seems  stranger  to  us,  on  this  same  land, 
if  wet,  they  grew  radishes  and  millet.  They  had  an  idea  that  seed 
for  dry  warm  land  should  be  taken  from  corn  grown  on  cold  wet 
soil.  Wheat,  as  with  us,  was  a  principal  crop,  and  they  had  an 
analogous  grain  called  far^  which  is  perhaps  now  lost,  but  which, 
possibly,  was  here.  They  were  aware  that  beans  required  a  heavy 
soil.  They  cultivated  also  barley,  oats,  (these  probably  very 
sparinglv,)  a  great  number  of  leguminous  plants,  lucerne,  rape- 
turnip,  flax,  &c.  They  were  also  very  fond  of  raising  crops  merely 
for  the  sake  of  ploughing  them  in.  Lupine  and  vetches  w^ere  gene- 
rally selected  for  this  purpose ;  but  they  also  ploughed  in  beans. 

The  lioman  systems  of  rotation  are  interesting.  Upon  their 
best  land  they  were  fond  of  a  four-course  shift — viz.,  millet  dunged  ; 
2,  radishes  ;  3,  barley;  4.  barley  again,  or  wheat.  Another  rotation 
was  similar  to  the  one  still  used  on  very  strong  land  in  England — 
beans  and  far  time  about,  manuring  probably  for  the  beans.  Pliny 
even  notices  a  still  more  scourging  system — first  millet,  and  then  two 
trops  of  far.  In  land  considered  good,  but  not  equal  to  the  fore- 
nientiuncd,  they  took — 1,  com  ;  2,  beans ;  3,  some  kind  of  pulse — 
manuring  apparently  for  the  beans.  On  still  inferior  land  they  had 
a  fallow  every  five  years ;  on  yet  worse  they  fallowed  every  third 
year ;  and  on  the  worst  of  all,  every  alternate  one ; — and  this  last 
socnis  to  have  been  the  plan  most  generally  followed. 

The  Konians  were  well  acquainted  with  the  value  of  manure. 
'•  What  is  the  first  thing  in  good  farming?"  asked  some  one  of 
old  Cato.  "  Ploughing  w^ell,"  he  replied. — "  And  what  the  second  ?" 
^'  Ploughing."— "And  what  the  third?"  "Manuring  well."  Thecattle 
were  carefully  littered,  not  only  with  straw,  but  with  coarse  grass, 
reeds,  and  weeds.  One  of  their  writers,  indeed,  maintains  that  a 
good  husbandman  ought  to  obtain,  each  month,  from  every  one  of 
his  larger  animals,  ten  cart-loads  of  manure — a  quantity  that  ap- 
pears incredible.  The  excrement  of  pigeons  was  carefully  kept, 
and  sown  by  hand;  nay,  what  is  more,  that  of  sea-birds  was  tried, 
but  not  considered  to  be  valuable.  Of  ordinary  farmy.ard  manure, 
an  area  corresponding  to  about  a  Scottish  acre  received  about  forty 
loads.  Owing  to  a  most  extraordinary  superstition,  land  was 
only  manured  when  the  moon  was  waning;  and  many  were 
further  of  opinion,  that  it  was  also  necessary  that  the  wind  should 
blow  from  the  west.  The  Romans,  it  is  proper  to  add,  folded  both 
sheep  and  cattle  upon  land  intended  for  com.  Liming  was  un- 
known for  long,  and  never  ])robably  extensively  practised. 

Oxen  were  the  beasts  of  burthen  and  of  draught  mainly  cm- 
ployed  by  the  lioman  fanners.     Cows^  likewise  were  used  for  this 
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purpose,  and  also,  but  probably  to  a  very  small  extent,  mules.  A  p&ir 
of  oxen  were  attacliea  to  one  plough,  and  the  ploughman,  besides 
holding  the  implement,  drove  tliem.  A  pair  of  oxen  were  assigned 
to  from  about  40  to  50  Scottish  acres.  They  were  broken  in  at 
the  age  of  from  three  to  five,  the  process  being  completed  in  a  few 
days,  and  being  attended  by  many  absurdities.  For  instance, 
their  noses  were  well  rubbed,  in  order  "  that  they  might  learn  to 
smell  a  man ;"  their  backs  were  sprinkled  with  new  wine,  **  to 
render  them  familiar  with  the  ploughman ;"  and,  by  way  of  con- 
clusion, their  tongues  were  seized,  their  palates  rubbed  with  salt, 
cakes  weighing  a  pound  pushed  down  their  throats ;  and,  last  of  all, 
a  pint  of  wine  was  administered.  "  By  this  soothing  usage,"  sajs 
Columella,  "  he  will  in  three  days  be  accustomed  to  his  keeper,  and 
on  the  fourth  receive  the  yoke. ' 

In  the  cart  as  well  as  in  the  plough,  oxen  went  in  pairs ;  and 
although  the  agricultural  writers  condemn  the  custom,  it  is  plain 
that  they  were  very  often  yoked  by  the  horns. 

It  was  considered  improper  to  make  the  furrow  longer  than  120 
feet,  and  at  each  turn  a  rest  was  allowed,  and  the  yoke  was  pushed 
forward  that  the  place  it  had  pushed  against  might  cool  As  far  as 
regards  their  other  treatment  and  their  food,  the  Koman  oxen  do  not 
seem  to  have  had  much  to  complain  of.  AVhen  their  work  was  over, 
they  were  well  rubbed  down,  and,  if  they  were  very  hot,  a  quan- 
tity of  wine  was  poured  into  their  throats.  Of  course,  in  a  grape- 
producing  country  like  Italy,  common  wine  would  be  a  very  cheap 
commodity.  The  Roman  farmers  were  not  unique  in  administer- 
ing to  their  tired  animals  fermented  drinks.  Some  years  ago  it 
was  not  uncommon  in  the  North  of  England  to  give  a  hoi'sCyWhen 
making  rather  a  long  journey,  a  quantity  of  ale ;  and  the  writer 
of  this  recollects  riding  through  certainly  a  remote  district  in 
company  with  two  friends,  and  their  horses  being  offered  ale  at 
a  village  inn,  where  they  stopped  to  bait,  almost  as  a  matter  of 
course. 

Perhaps  an  abridgment  of  Columella's  instructions  for  feeding 

work-oxen  may  not  be  without  interest.     The  basis  of  their  food 

was  cut  forage,  hay,  and  straw ;  but,  which  is  quite  contrary  to 

he  modern  opinion,  barley-straw  was  preferred  to  wheat.     jBut 

:his  was,  perhaps,  pretty  much  owing  to  the  barley  being  frequently 

lUowed  to  remain  also.     But,  besides  the  straw,  &c.,  the  Komans 

supplied  their  working  oxen  with  other  food.     In  January,  for 

''xamplc,  each  ox  got  four  phits  of  bruised  tares,  steeped  in  water, 

•"xed  with  chaff,  or  a  peck  of  steeped  lupines,  or  half  a  peck  of 

Ki^tches.    If  these  latter-mentioned  articles  were  sccirce,  a  substitute 

^»at  appears  strange  to  us  was  adopted — viz.,  the  skins  and  stones 

;  gT-oTjcs  that  had  had  the  juice  sq*'**^^'^'!  out  of  them.     If  none  of 

ixctfanPo.Q  -'  ^'      -'-»    ^nicn*'^     .   jf   G;ot,  a  daily  ration  of 

..  ,-    /       1,  ilr*     I'***  f\\P  for  T^^V*Tuary. 
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In  March  and  April,  owing  to  the  harder  work,  forty  pounds  of 
hay  was  a  daily  ration  ;  and  if  other  diets  were  adopted,  we  sup- 
pose that  they  too  were  increased  in  proportion.  From  the  middle 
of  April  to  the  middle  of  June,  and  sometimes  later,  green  forage 
supplied  the  oxen  with  food.  From  this  time  to  the  beginning  of 
November,  the  leaves  of  trees  constituted  a  considerable  portion  of 
their  sustenance.  As  these  are  utterly  unknown  to  us  as  food, 
perhaps  we  had  better  quote  Columella  upon  this  point.  "  From 
the  1st  of  July  to  the  1st  of  November,  throughout  the  summer 
and  autumn,  there  is  an  abundance  of  leaves,  which,  however,  are 
not  good  until  they  have  been  wetted  with  rain  or  dew.  The  best 
arc  those  of  the  elm,  then  those  of  the  ash,  and  next  those  of  the 
poplar.  The  worst  are  those  of  the  holly,  the  oak,  and  the  laurel ; 
but  towards  the  close  of  the  season,  as  the  others  fail,  these  must 
be  used.  Fig-leaves  may  be  given,  if  it  is  thought  prudent  to  strip 
the  trees  of  them.  Oak-leaves  are  inferior  to  the  holly  vnthout 
thorns;  for  the  round  holly,  as  also  the  juniper-leaf,  is  rejected  by 
cattle  owing  to  the  prickles."  November  and  December,  being 
the  autumnal  seed-time,  put  additional  labour  upon  the  oxen  ;  and 
during  these  months,  Columella  states  that  they  ought  to  have  no 
stint ;  but  he  adds,  that  it  is  generally  considered  sufficient  to  give 
them,  with  straw  ad  libitum,  a  peck  of  mast — i.e.,  acorns  and  beech- 
nuts— or  a  peck  of  steeped  lupines,  or  seven  pints  of  tares,  sprinkled 
with  water,  and  mixed  with  straw,  [permtsti  paleia,  a  curious  anti- 
cipation of  a  recently  proposed  plan,)  or  a  peck  of  grape-stones  j 
or,  if  none  of  these  are  attainable,  forty  pounds  of  hay. 

With  regard  to  the  nutritive  value  of  leaves  and  mast  we  are 
ignorant ;  but,  upon  the  whole,  the  above  scale  of  dietary  is  a 
liberal  one ;  and  two  Roman  oxen  appear  to  have  tilled  as  much 
arable  land  as  two  of  our  horses.  But  it  was  doubtless  tilled  in  a 
very  inferior  manner ;  for  the  Koman  implements  of  agriculture 
Avould  appear  to  have  been  very  imperfect  ones.  The  Boman 
plough,  for  instance,  seems  to  have  been  an  inefficient  instrument, 
and  to  have  been  almost  as  much  of  a  grubber  as  a  plough.  It, 
moreover,  had  only  one  stilt ;  and  we  can  easily  fancy  tliat  the 
huhulcus,  as  the  ploughman  was  called,  chosen  for  hit  rough  voice, 
would  play  a  poor  figure  at  a  modern  ploughing-matcn.  It  is 
curious  to  notice,  that  these  bubulci  sometimes  played  their  em- 
ployers tricks,  and  that  one  of  them  consisted  in  leaving  spaces 
between  tlie  furrows — what  we  would  cjiU  ''  baulks,"  but  which,  ac- 
cording to  Columella,  were  named  by  the  Romans  scamna. 

The  crops  obtained  by  the  Roman  cultivators  of  the  soil  were 
never  great,  and  became  much  less  during  the  Empire.  In  VanVs 
time — and  VarrowMs  con  temporary  with  Caesar — an  acre  of  ordinary 
land  yielded  rather  better  than  21  bushels  of  wheat,  and  the  same 
area  of  the  best  land  about  32.  This  was  about  eight  or  ten  times 
the  seed  sown.    Yet  when  Columella  wrote,  and  he  lived  in  the  time 
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of  the  Emperor  Claudius,  there  was  no  land,  as  he  declares,  that 
)roduced  four  times  its  seed.  Indeed,  Columella  begins  his  book 
)y  considering  the  question,  as  to  whether  the  land  had  lost  its 
fertility  or  not ;  deciding,  however,  that  the  deterioration  is  owing 
to  the  incapacity  of  the  cultivators.  The  consequence  was,  that 
the  price  of  wheat  was  very  much  raised;  a  quarter  that,  in  Varro's 
time,  sold  for  little  more  than  a  pound,  fetching,  in  Columella's, 
(or,  at  any  rate,  in  Pliny's,  who  lived  almost  contemporaneously,) 
more  than  JOS,  '2a, 

The  crops  obtained  from  meadows,  and  the  general  management 
of  the  haymaking  in  the  Roman  times,  are  not  without  interest 
It  was  considered  to  be  a  pretty  good  day'^s  work  to  mow  rather 
less  than  half  a  Scottish  acre.  This  may  in  part,  perhaps,  be 
ascribed  to  the  inferiority  of  the  scythes ;  but  it  must  also,  we 
sus])ect,  be  partly  r(;ferred  to  the  less  physical  strength  and  power 
of  the  Koman  l.ibouror,  as  compared  with  those  of  our  rural  popu- 
lation. Two  kinds  of  scythes  were  employed :  one,  probably, 
resembling  ours,  and  rocpiiring  two  hands  to  wield  it ;  the  other  a 
smaller  affair,  and  more  a])pr(»aching,  j)robably,  to  the  character 
of  a  hook.  For  soine  time  these  were  sharpened  by  means  of 
Cretan  whetstones,  that  could  not  put  a  sharp  edge  upon  the  scythe 
without  the  use  of  oil.  Accordingly,  every  mower  had  a  Iiom 
containing  oil,  fastened  to  one  of  his  legs.  Afterwards,  however, 
they  became  acquainted  with  scythe-stones  such  as  we  use.  The 
Jiomans  made  their  hay  well,  tuniing  it  incessantly  with  forks 
until  it  dried,  then  made  it  up  into  bundles,  and  carried  it  home. 
About  2()0  stones,  of  '22  lb.  to  the  stone,  appears  to  have  been  a 
usual  crop  from  an  area  e<iuivalent  to  an  English  acre. 

The  lionian  iarmers  were  quite  aware  of  the  un])rofitablc  nature 

of  keeping  land  too  long  under  grass.    When  they  considered  that 

pastures  were  becoming  unrcmunerative,  they  ploughed  them  up  and 

took  a  cro[)  of  corn,  which  crop,  they  generally  noticed,  was  a  good 

one  ;  the;-  then  took  a  crop  of  turnips  or  beans,  for  which,  we 

presumcj     »'  -  manured  ;  then  another  white  crop ;  and  then,  after 

I  thorour     »ioughing  and  weedinpr,  they  sowed  vetches  mixed  with 

'>ay-seedt        '*^'»  ■"  "•»'"    «  •»  ^l-^^    ■'^vefully  smoothed,  the  vetches 

•otcut  untu  iii^  •  ''"  ^  heavv  cattle  were  allowed 

'»  go  upor       ♦•  ....  4.       ....     ^jjj^t  they  would  poach  the 

'''^^  '    "•       ••»  ••    ^-  ids  do  not  seem  to  have  been  en- 

•'    •  ibably  herded  just  as  we  some* 

•r.v  e  parts  of  this  country.     Subsc- 

i,  L-.v-  oycd  all  the  means  of  enclosure  at 


1  > 


/ii;nv.iit  11  "iw  >+^    ...      --.  >  likewise  drained,  the  majority  of 

he  drai"<    ^v....^;,  ..     ■  -^  some  were  partially  filled  with 

a    i^.      f  t]«"«"    ,vn..(.    -^         convenient]'    roi     -oda  or  twicrs 
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Still  this  drainage  cannot  have  been  revy  effectual,  inasmuch  as 
the  labourers  are  directed  to  be  sent  on  the  land  with  hoes,  &c, 
to  open  the  drains  and  cut  channels. 

The  Romans  systematically  cut  their  corn  before  it  was  ripe, 
and  they  did  this  partly  to  avoid  loss  by  shaking,  &c.,  and  partly 
from  a  notion  that  they  seem  to  have  had,  that  by  thus  acting'^they 
increased  the  crop.  Various  modes  of  reaping  were  in  use.  Some- 
times the  straw  was  cut  close  to  the  ground,  and  the  com  laid  on 
the  ground  in  handfuls.  A  person  going  after  then  cut  off  each 
ear  and  carried  it  away  to  the  thrasning-floor,  and  the  straw  was 
afterwards  stacked.  Another  plan  differed  still  more  from  our 
usage,  by  means  of  an  implement  called  a  batiUum  ;  a  bunch 
of  ears  were  seized,  and  cut  off  at  a  stroke,  the  whole  of  the 
straw  being  left  standing,  to  be  cut  afterwards.  The  destruction 
of  the  straw  in  this  manner  by  the  feet  of  the  reapers  must  surely 
have  been  very  great.  A  third  plan  was  to  cut  the  straw  in  the 
middle.  It  is  a  very  curious  fact,  that  reaping-machines  were 
unquestionably  employed  in  the  Boman  empire.  More  than  one 
kind  is  mentioned  by  Koman  writers.  The  following  is  Palladius' 
description  of  one  :  "  In  the  plains  of  Gaul/'  he  writes,  "  they  use 
this  rapid  mode  of  reaping,  and,  without  human  labour,  with  the 
aid  of  an  ox  reap  a  large  field.  To  effect  this,  a  machine  borne  on 
two  wheels  is  made;  the  square  surface  of  this  has  boards  at  the 
sides,  which  project  outwards  and  make  a  larger  surface  above.  The 
board  at  the  front  is  lower  than  the  others,  and  upon  it  are  a  great 
many  small  teeth,  set  wide  in  a  row,  and  corresponaing  to  the  height 
of  the  corn,  and  turned  upwards  at  the  ends.  Two  short  shafts, 
similar  to  the  poles  of  a  litter,  are  fixed  to  the  back  part  of  the 
machine,  and  to  those  tlie  ox  is  yoked,  with  his  head  turned 
toward  the  machine,  the  position  of  the  yoke  and  traces  being 
also  altered.  The  ox  requires  to  be  well  trained,  and  not  to  go 
faster  than  he  is  driven.  When  this  machine  is  pushed  through 
the  standing-corn,  all  the  ears  enclosed  by  the  teeth  are  gathered 
up  in  the  hollow  part  of  it,  and  cut  off  from  the  straw  which  is 
left  behind.  The  driver  requires  to  set  the  machine  higher  or 
lower  as  he  may  find  it  necessary ;  and  in  this  manner,  by  a  few 
courses  backwards  and  forwards,  in  a  short  time  the  whole  field 
may  be  reaped.  This  machine  is  very  useful  in  champaign  and 
level  countries,  and  on  farms  where  the  straw  is  not  required," 

Such  may  serve  for  an  outline  of  some  of  the  processes  of  Roman 
agriculture.  English  readers  desirous  of  knowing  more  regard- 
ing it  will  find  an  ample  account  in  Dickson's  Husbandry  of  the 
Ancients^  a  work  of  great  learning,  but  ridiculous  from  its  deter- 
mination to  praise  every  classical  custom.*     With  one  remark  we 

*  A  more  succinct  and  accurate  account  of  Roman  agriculture,  than  in  Dickson's 
Ancient  Husbandry ,  is  to  be  found  in  Smith's  Dictionary  of  Antiguitie$,hj  Professor 
Ramsay  of  Glasgow.— Editor, 
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will  close  this  paper.  It  is  clear  irom  the  history  of  Koman  agri- 
culture, that  the  farming  of  a  country  that  does  not  otherwise  ^ 
back  in  civilisation  may  deteriorate  to  a  most  enormous  degree  m 
the  course  of  a  veiy  short  period.  One  of  the  causes,  perhaps,  of 
its  falling  off  was  tue  diminution  of  &ee  labour,  and  the  substite- 
tion  of  slave  for  hired  labourers.  And  we  are  not  sore  if  tb 
superiority  of  the  farming  of-  Scotland  to  that  of  many  oths 
civilised  countries,  is  not,  after  all,  more  to  be  attributed  to  the 
superior  intelligence  and  social  position  of  the  Scottish  fanur 
labourers  than  to  any  other  cause. 

Johnston  9  Elements  of  Agricultural  Chemistry  and  OeologyJ^^ 
The  expression  '^  scientific  agriculture,"'  as  now  commonly  used,  ii 
not  strictly  accurate.  Speaking  precisely,  scientific  agriculture 
means  any  application  of  science  to  farming.  The  abolition  in 
Scotland,  for  instance,  of  cumbersome  and  inefficient  implements, 
entirely  from  reasoning  afforded  by  the  science  of  mechanics,  wis 
an  example  of  scientific  agriculture,  and  one  that  has  unquestion- 
ably materially  lessened  the  cost  of  production  to  the  farmer.  The 
system  of  drainage,  which  has  increased  the  productive  value  of 
the  soil  by  many  bushels  per  acre,  was  an  application  of  the  science 
of  hydrostatics.  But  it  is  evident  that  the  appliances  of  mechanics 
and  hydrostatics  to  the  art  of  the  husbandman  are  limited,  and, 
save  as  mere  matters  of  detail  are  concerned,  have  reached  the 
full  extent  of  their  usefulness.  Of  late,  those  sciences  that  endea- 
vour to  unfold  the  relation  that  the  soil  bears  to  the  crop,  that  the 
crop  bears  to  tlie  animal,  and  that  which  the  geological  formation 
of  the  district  bears  to  the  soil,  have  attained  so  great  and  so  just 
a  prominence,  that  the  term  ^'  scientific  agriculture  "  is  now  nearly 
confined  to  them ;  and  we  say,  that  the  improvements  that  are  to 
take  place  in  practical  agriculture  will  come  from  the  investigation 
and  application  of  the  principles  of  chemistry,  of  geology,  and  of 
physiology. 

And  yet  this  conclusion,  to  which  we  have  all,  or  nearly  all,  now 
arrived,  has  only  been  quite  recently  come  to.  A  very  few  years 
ago^nay,  almost  yesterday  with  some — the  majority  of  the  most 
intelligent  and  experienced  of  our  farmers  denied  that  these 
sciences  were  able,  or  were  likely  to  be  able,  to  beneficially  infla- 
*nce  their  art.  And  no  wonder,  for  among  the  purely  scientific 
men,  there  was  not  one  that  could,  fifty  years  ago,  suggest  any 
mprovement  in  agriculture,  or  even  explam  ordinary  agricultural 
)henomena.  Nay,  more;  a  little  more  than  twelve  years  agO| 
^hese  sciences  could  not,  in  the  closet,  account  to  the  fanner  for 
x'liof  v^QP  oroing  on  in  his  fields  and  cattle-houses. 


lUetMnU  of  ^qria^fvral  Cktmiary  and  Oeol'^fif.    By  James  F.  W.  JoHmrosr, 
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The  gradual  rise  and  progress  of  this  scientific  agriculture  may 
be  told  in  a  few  sentences,  and  is  not  without  its  interest.  Al- 
though one  or  two  individuals  had  suspicions  of  the  truth,  until 
the  time  of  Saussure  no  one  knew  of  what  vegetable  structures 
were  composed,  or  what  constituted  the  diflference  between  the 
various  kinds  of  plants.  Men  saw,  indeed,  an  acorn  become 
converted  into  a  huge  oak,  or  a  grain  of  wheat  into  a  wheat 
plant;  but  save  in  external  appearance,  the  difference  between 
the  plant  and  the  seed  from  which  it  sprang  was  quite  obscure ; 
and  the  mode  in  which  the  tree  or  mature  plant  acquired  its 
increased  bulk  was  regarded  as  altogether  occult.  Fifty  years 
ago,  Saussure  experimentally  determined  that  plants  were  com- 
posed of  various  elements  common  to  them  and  the  soil  and 
atmosphere  around  them,  and  that  the  difference  between  the 
various  species  of  vegetables  was  owing  to  the  different  quantities 
of  these  chemical  elements  that  the  different  species  respectively 
consisted  of. 

It  seems  strange  that  the  importance  of  this  discovery  was  not 
immediately  seen  and  acted  upon.  Neither,  however,  was  the 
case.  On  the  contrary,  experiments  were  made  and  repeated,  all 
of  which  tended  to  show  that  plants  attained  their  structures  in  a 
mysterious  manner ;  and  it  was  even  maintained  that  water,  which 
we  know  is  composed  of  two  elements,  oxygen  and  hydrogen, 
could  supply  to  the  growing  wheat  or  oak  the  additional  bulk 
that  they  were  evidently  acquiring.  Eighteen  years  after  Saus- 
sure haa  announced  his  discovery,  Mr  Grisenthwaite  very  plainly 
declared  his  belief  that  the  different  species  of  vegetables  were 
composed  of  either  different  chemical  elements,  or  of  the  same 
elements  in  different  proportions ;  that  these  were  mainly  derived 
from  the  soil ;  and,  as  a  natural  consequent  upon  these  statements, 
this  gentleman  propounded  the  doctrine  of  specific  manures.  We 
may  also  observe,  that  Mr  Grisenthwaite  first  employed  the  ex- 
pression specific  manure. 

Still,  the  subject  received  no  attention  either  from  scientific 
men,  or  from  those  concerned  in  the  cultivation  of  the  soil.  At 
length  Liebig  announced  the  fact ;  and  partly  owing  to  his  fame 
as  a  chemist,  but  partly,  we  think,  because  men's  minds  had  become 
ripe  for  receiving  the  discovery,  it  obtained  almost  universal 
credence  among  scientific  men.  Liebig,  however,  to  the  doctrine, 
unquestionably  true,  of  the  mineral  constituents  of  plants,  and  of 
the  importance  of  mineral  manures,  added  peculiar,  and  almost 
certainly  erroneous,  opinions  respecting  the  source  of  nitrogen  to 
plants.  In  fact  he  spoke,  and,  what  was  worse,  acted  too  decidedly ; 
and  his  mineral  manures  proved  an  utter  failure ;  and  to  the  over- 
excited hopes  of  the  farmers  succeeded  a  sullen  incredulity. 

Indeed  we  hold  that,  as  the  new  scientific  agriculture  was  not 
first  taught  by  Liebig,  so  also  its  present  standing  and  success  is 


664  THE  farmers'   NOTE-BOOK.—NO.   XXXIX, 

attributable  to  the  genius  and  labours  of  the  school  of  chemists 
that  accepted  the  more  important  of  the  views  that  he  bo  cnthuii- 
astically  promulgated.  First  and  foremost  among  them  is  Johnston. 
He  appeared  on  the  field  so  early  as  to  rank  more  as  an  original 
thinker  than  a  disciple.  If  he  were  a  follower  of  Liebig,  he  did 
not  follow  him  into  his  errors ;  and  in  many — and  some  of  these 
having  the  most  important  practical  applications — he  is  quite  ori- 
ginal. Scientific  agriculture  would  now  probably  have  had  a 
being  had  Liebig  never  lived  ;  but  we  could  not,  in  this  countiy^ 
have  wanted  Johnston.  Ten  years  ago  he  published  the  fint 
editions  of  his  Lectures  and  Elements ;  and  now,  when  he  offers 
the  second  of  the  former  and  the  sixth  of  the  latter,  we  know  not 
whether  to  admire  more  the  additions  in  matters  of  detail  that  he 
has  made  in  the  interval,  or  that  sound  judgment  that  he  showed 
at  starting,  and  which  is  indicated  by  the  fact  of  so  much  having 
been  added,  and  yet  so  little  altered. 

Our  purpose,  however,  here,  is  not  so  much  to  consider  the 
general  scientific  character  of  Professor  Johnston,  as  the  work 
now  before  us,  which,  from  its  additions  and  enlargements,  is 
essentially  a  new  work.  Before  doing  this,  however,  it  may  be 
proper,  inasmuch  as  some  even  yet  doubt  of  the  existence  of  a 
scientific  agriculture,  to  consider,  after  a  homely  fashion,  the 
evidence  that  we  have  for  its  reality. 

A  farmer,  we  will  suppose,  has  a  field  measuring  10  acres,  and 
situated  near  a  town,  lie  purchases  300  tons  of  police  manure, 
which  he  incorporates  with  the  soil  of  that  field.  He  sows  upon 
it  some  30  lb.  of  turnip  seeds ;  and  in  the  course  of  six  months  we 
find,  if  we  examine  that  field,  a  good  deal  of  the  manure  is  not 
appreciable  to  the  senses — has  disappeared,  in  fact ;  but  that,  upon 
the  surface  of  the  drills,  300  tons  of  turnip  bulbs  are  present.  Not- 
withstanding, too,  the  immense  bulk  of  the  manure  laid  upon  the 
field,  the  surface  is  little  or  no  higher  than  it  was  before.  The 
empiric  may  talk  as  he  pleases  about  the  "  strength  "  of  the 
manure,  its  ^*  stimulating  effbcts,"  and  so  forth  ;  but  if  we  impar- 
tially watch  what  has  taken  place,  we  must  admit  that  what  m 
May  was  police  manure,  is  now  actually  and  bond  fide  turnips. 

If  we  remove  these  turnips,  and  add  to  the  field  300  tons  more  police 

manure,  the  farmer  can  next  year  produce  300  tons  more  tumiDS. 

n  like  manner,  if  he  choose  to  plough  in  his  crop  of  turnips,  ne 

'1  the  next  year  obtain  a  similar  crop  of  turnips.     That  is  to 

--y     10  can,  if  he  likes,  in  the  year  1850,  convert  300  tons  of 

nai-aic  into  300  tons  of  turnips;  and  in  the  year  1851  he  may, 

-«  choose,  convert  these  300  tons  of  turnips^  into  a  new  crop  of 
•.r    iame  weight. 

.t,  however,  he  go  on  trying  to  grow  turnips  upon  this  same 
i-^d  without  adding   ir  nr ^liir^^,  )„%    ^r/^^  c:^'>'lually  falls  off,  until 
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Or  a  somewhat  analogous  experiment  maj  be  performed  within 
doors.  Two  geraniums  may  be  taken,  the  one  a  large  full-grown 
one,  and  the  other  a  very  small  young  plant.  If  the  larger  one 
be  cut  down  and  buried,  it  is  mainly  resolved  into  some  ashes  and 
a  large  quantity  of  gas,  which  is  carbonic  acid,  and  which  may 
easily  be  collected  into  a  jar.  If  the  smaller  geranium  with  its 
earth  be  introduced  into  this  jar,  the  carbonic  acid  will  gradually 
disappear,  and  the  young  geranium  will  become  larger — that  is, 
the  carbonic  acid  that  formed  part  of  the  structure  of  the  old  ger- 
anium, now  forms  part  of  the  structure  of  the  younger  one.  In 
the  same  manner,  if  we  take  the  ashes  of  the  old  geranium,  and 
mix  them  with  the  soil  around  the  roots  of  the  younger  one,  they 
too  disappear  ;  and  if  we  wish  to  again  obtain  possession  of  them| 
we  must  seek  for  them  in  the  enlarged  structure  of  what  was  the 
small  geranium.  If  we  choose  to  proceed,  we  can  destroy  by  fire 
this  young  geranium,  and  convert  its  substance  into  another  ger- 
anium, and  repeat  this  process  as  long  as  we  liked. 

Now  scientific  agriculture  not  only  afibrds  us  an  explanation  of 
these  experiments,  but  likewise  suggests  means  by  which  the  largest 
acreable  crops  may  be  produced  at  the  least  possible  expense.  A 
crop  of  turnips  consists  of  a  union  of  so  many  chemical  alimentary 
substances,  which  are  derived  partly  from  the  air,  but  mainly  from 
the  soil.  If  we  bury  a  crop  of  turnips  in  the  ground,  we  can  of 
course,  from  the  soil  of  the  field  where  we  bury  it,  extract,  in  the 
following  year,  a  similar  crop.  But  as  police  manure  consists  of 
exactly  the  same  chemical  elements  as  rotten  turnips,  and  is  much 
cheaper,  it  is  to  the  advantage  of  the  farmer  to  buy  the  cheap 
manure,  and  convert  it  into  more  valuable  turnips. 

The  explaining  of  the  action  of  manures  upon  growing  crops 
is  but  one  of  the  offices  of  scientific  agriculture.  A  portion  of  the 
food  of  plants,  and  therefore  a  part  of  their  subsequent  structure, 
is  derived  from  the  atmosphere :  scientific  agriculture  makes  the 
laws  that  regulate  all  this  manifest.  Moreover,  the  insoluble  sub- 
soil is  gradually  becoming  soluble  soil,  and  as  capable  of  bein^ 
turned  into  crops  as  police  manure  is :  this  also  scientific  agricul- 
ture elucidates.  Nay,  more  ;  the  changing  of  manure  and  of  soil 
into  crops,  is  not  the  only  transmutation  the  farmer  has  to  make : 
he  must  further  convert  a  portion  of  these  crops  into  butcher-meat 
— beef,  mutton,  veal,  ana  the  like ;  and  upon  this  complicated 
process  scientific  agriculture  throws  great  light,  and  is  upon  the 
verge  of  being  able  to  suggest  great  improvements.  These  are 
by  no  means  the  boundaries  of  scientific  agriculture,  but  we  enu- 
merate them  as  the  most  prominent ;  and  we  have  no  hesitation 
in  affirming  that,  as  the  applications  of  the  science  of  mechanics, 
&c.,  during  the  generation  that  has  passed,  has  increased,  and  that 
materially,  the  amount  of  food  produced  in  our  island,  so  also  will, 
in  the  generation  that  now  b,  the  application  of  the  new  scientific 
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agriculture  increase,  and  to  a  great  extent,  our  existing  ave- 
rages. 

How,  then,  is  this  scientific  agriculture  to  be  brought  to  beir 
upon  actual  farming  ?  Is  it  by  fiie  actual  cultivators  of  the  soil 
becoming  proficients  in  geology,  in  chemistry,  and  in  physiology? 
It  is  impossible,  and  perhaps  not  advisable,  that  this  should  hap- 
pen. Men  in  mature  life — and  the  great  majority  of  those  con- 
cerned in  the  cultivation  of  the  soil  were  such,  ere  even  the  ex- 
pression agricultural  chemistry  was  known — very  rarely  learn 
sciences.  Moreover,  those  who  live  in  towns,  and  are  accus- 
tomed only  to  habits  of  city  life,  have  a  mistaken  idea  of  the  prac- 
ticability of  farmers,  as  a  general  rule,  becoming  very  conversant 
with  science.  A  scientific  man,  living  in  a  town,  has  nearly  all 
his  time  to  dedicate  to  scientific  pursuits.  If,  for  a  livelihood, 
he  have  to  lecture,  or  to  analyse,  or  to  work  for  the  press,  all 
these  occupations,  so  far  from  diverting  and  distracting  his  atten- 
tion from  scientific  pursuits,  only  render  his  knowledge  and  judg- 
ment regarding  them  more  accurate  and  defined.  This  is  not  the 
case  with  the  farmer.  One  day  in  the  week,  at  least,  he  must  be 
at  his  market  town ;  and  so  situated  in  this  respect  are  many  of 
our  farmers,  that  this  will  occupy  the  whole  of  the  day.  Fain,  and 
unavoidable  absences  on  business,  may  fairly  be  set  down  as  ab- 
sorbing another  day  more.  Then,  at  least  in  Scotland,  Sunday  is 
invariably  observed  as  a  day  of  complete  rest  in  the  country;  and 
there  is  not  perhaps  a  farmer  in  the  land  who  would  study  on  that 
day.  Thus,  three  days  out  of  the  seven  are  occupied.  The  quan- 
tity of  out-door  labour  that  necessarily  falls  upon  the  farmer  on 
the  remaining  four  days  is  very  great  No  business,  perhaps, 
requires  such  constant  personal  superintendence  as  fanning.  Be- 
sides, crops  advance  and  fall  back  so  frequently  in  this  climate  that 
we  cannot  wonder  that  few  farmers  can  resist  making  even  some- 
what unnecessary  pei*sonal  inspections.  We  certainly  hope  to  see 
the  time  when  every  district  shall  possess  one  or  more  farmers 
familiar  with  agriculture,  and  able  to  set  an  example;  but  we 
never  expect  to  witness  a  period  when  every  one  conducting 
farming  operations  will  be  so. 

Take,  for  instance,  the  medical  practitioners  of  Scotland,  a  class 
•>f  the  community  universally  and  justly  esteemed.  Their  art  is 
oased  upon  the  same  sciences  as  agriculture  ought  to  be ;  and  yet  we 
r/ill  venture  to  affirm,  that  there  are  not  twenty  of  them  practiring 
m  the  country,  whose  education  was  finished  a  dozen  years  ago, 
ho  have  fairly  kept  up  with  the  progress  of  chemistry  and  phy- 
-  v/iogy  in  the  interval.  Nor  are  there  twenty  of  them  capable 
••*  originating  an  improvement.  Yet  they  know  enough  of  science  to 
•  opreciate  a  scientific  discovery  when  made;  and  tney  invariably 
»dopt  those  improvements  that  science  dictates  to  practice.  We  de- 

•*f^  %jnf\  ViQiya  a/\/>Ti  ■*■/)  qaq  j>   iiTnilnt*  *'^fl*«"    >mnng^<     TiA  afirricultorista 
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But  how  are  the  existing  race  of  farmers  to  acquire  such  a 
knowledge  ?  Is  it  by  means  of  lectures  ?  We  certamly  believe 
that,  by  the  majority  of  men,  an  extensive  knowledge  of  any 
science  is  only  to  be  acquired  by  attendance  upon  lectures ;  and 
we  think  the  admirable  results  that  we  see  flow  from  the  mode  of 
teaching  adopted  in  the  Scottish  universities  fully  confirm  the  truth 
of  this  opinion.  But  although  we  may  hope  that  the  rising  gene- 
ration of  farmers  may  avail  themselves  of  tnis  mode  of  instruction, 
it  is  clearly  quite  out  of  the  question  as  far  as  regards  those  actu- 
ally engaged  in  conducting  agricultural  details.  It  is  by  means 
of  books,  by  affording  a  scientific  agricultural  library,  that  existing 
farmers  may  acquire  a  knowledge  of  the  truths  and  doctrines  of  the 
new  scientific  husbandry.  A  lecture  is  delivered  at  a  precise  hour 
on  a  certain  fixed  day ;  but  a  book  is  always  at  hand,  alike  in  a 
chance  hour  of  leisure,  a  storm,  or  a  winter's  night ;  and  if  the 
existing  agriculturists  are  to  obtain  a  knowledge  of  what  science 
has  ascertained  regarding  the  present  state  and  prospects  of  farm- 
ing, it  must  be  through  the  medium  of  the  press.  Two  classes  of 
books  upon  the  science  of  agriculture  have  appeared.  One,  like, 
for  instance,  Johnston's  Lectures^  is  only  suited  to  those  who 
already  possess  some  scientific  knowledge ;  while  the  other,  like 
that  now  under  our  notice,  is  adapted  for  the  use  of  any  one  having 
ordinary  intelligence  and  the  desire  to  learn.  It  is  so  plainly  and 
elementarily  written,  that  there  is  not  a  farmer  in  tne  country 
who  may  not,  if  he  choose,  obtain  a  clear,  and  indeed  an  enlarged, 
notion  of  the  sciences  of  chemistry  and  ffeology,  and  of  their  appli- 
cations to  the  culture  of  the  soil  and  me  raising  and  fattening  of 
stock. 

Indeed,  the  good  that  this  work  must  have  done  is  almost  incal- 
culable. In  Great  Britain  ten  thousand  copies  have  been  sold. 
Assuming  that  each  copy  has  been  perused  by  six  individuals,  that 
gives  sixty  thousand  people,  nearly  all  of  whom  would  be  con- 
nected with  tliesoil,  who  have  had  an  opportunity  of  benefiting  by 
its  contents.  But  this  is  not  all ;  many  more  copies  have  been 
sold  in  America ;  and  there  is  scarcely  a  European  language  into 
which  it  has  not  been  translated.  Such  being  its  success,  it  is  no 
wonder  that  its  author  was  stimulated,  when  preparing  this  its 
sixth  edition,  to  bestow  the  great  labour  that  he  has  done  upon  it, 
in  order  to  render  it  even  more  methodical  and  more  complete 
than  it  was.  The  work  is  greatly  extended:  from  containing 
fifteen  chapters,  it  has  now  expanded  to  twenty-five  ;  the  number 
of  pages  is  greater  by  a  fourth  ;  several  more  engravings  are  pre- 
sented ;  and  in  almost  every  paragraph  there  are  additions  and 
corrections  that  bring  up  the  information  presented  to  the  present 
state  of  knowledge  and  opinion. 

Although  such  is  our  opinion  regarding  this  work,  we  deem  it 
unnecessary  to  enter  into  its  details,  since  Professor  Johnston's 
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style,  perspicuity,  and  lucidity  of  arrangement  are  already  so  well 
known  to  our  readei^s.  All  wo  shall  say  further  is,  that  no  fanner's 
book-shelf  can  dispense  with  this  sixth  and  enlarged  edition  of  the 
Professor  s  Elements  of  Agricultural  Chemistry  and  Geology. 

Webster  3  Irelwid  as  it  is. — (Continued  from  p.  594.) — Let  us  turn 
now  to  the  ethnographical  part  of  our  subject,  and  glance  briefly 
at  the  incomprehensible,  or  at  least  ill-comprehended,  race  whica 
has  so  long  made  Ireland  "  England''s  difficulty." 

Idleness  and  improvidence  are  the  besetting  sins  of  the  Irish, 
and  these  defects  have  been  rather  too  rashly  laid  at  the  door  of 
their  Religion,  or  of  their  llacc.  The  carefully  irrigated  and  fer- 
tile plains  of  Lombardy — the  high  cultivation  of  the  vale  of  the 
Anio,  densely  peopled  with  industrious,  contented,  and  thriving 
inhabitants — and  tne  skill  and  industry  which  maintain  the  agri- 
culture of  Flanders  among  the  first  in  Europe,  may  well  prove 
that  the  religion  of  the  Irish  offers  no  insuperable  barrier  to  im- 
provement ;  while  the  alleged  inferiority  of  the  Celtic  race  is  a 
gratuitous  assumption,  directly  contradicted  by  Dr  Daniel  Wilson, 
one  of  the  highest  authorities  on  the  subject.  In  our  opinion  the 
Celts  are  equal,  perhaps  superior,  to  any  other  pure  race  that  ever 
existed;  but,  as  each  race  has  its  own  peculiar  excellences  and 
defects,  this  docs  not  prevent  us  from  holding  that  those  tribes 
in  which  the  Celtic  element  predominates  are  more  fickle,  and  less 
capable  of  sustained  efforts,  tlian  their  Anglo-Saxon  brethren.  Mr 
Pirn,  in  his  work  on  the  ^'  Condition  and  Prospects  of  Ireland/' 
remarks : — 

We  see  that  Irishmen  succeed  in  America.  Why  do  they  not  thrive  at  home  T  In 
America  they  are  certainly  on  a  leyel  with  aU  their  neighbours ;  they  haye  a  fidr 
field  and  no  favour  ;  and  there  they  are  industrious,  and  reap  the  fruits  of  their  in- 
dustry, in  the  acquisition  of  property  and  the  respect  of  their  fellow-citizens.  Here 
the  labourer  earns  a  bare  subsistence,  by  precarious  employment  at  low  wages,  with 
but  little  hope  of  improvement,  and  consequently  but  little  stimulus  to  exertion. 
When  he  crosses  the  Atlantic,  the  improved  chances  of  success  arouse  his  energy,  he 
assumes  a  new  character,  he  feels  the  necessity  of  exertion,  and  proves  himself  equal 
to  his  new  position. 

It  has  been  asserted  that  even  in  America  the  Irish  are  to  be  known  by  their  idle- 
ness, their  want  of  cleanliness,  and  their  improvident  habits.  It  is  true  there  are  many 
who  never  rise  out  of  the  faults  of  early  life ;  but  these  are  exceptional  cases,  and  that 
"^.he  great  majority  are  industrious  and  saving,  is  proved  by  the  amount  of  remittaneei 
n  sums,  small  in  themselves,  but  large  in  the  aggregate,  made  by  Irish  emigrants  to 
heir  friends  and  relatives  at  home.    A  correspondent  of  the  writer's  has  informed 
lim,  that  having  made  inquiry  from  the  various  banking-houses  in  New  York,  and  in 
Philadelphia  and  Baltimore,  ho  found  that  the  remittances  by  small  orders,  from  £1 
0  £10,  made  by  Irish  emigrants  to  their  friends  in  Ireland,  in  the  year  1846, 
mounted  in  all  to  1,000,000  dollars,  or  jC200,000  sterling.   These  remittances,  coming 
rom  working  men  and  women  depending  upon  their  daily  labour  for  support,  prove 
t  the  same  time  their  industry,  their  economy,  and  that  love  of  kindred  which 
jsence  and  distance  cannot  efface.    Many  of  those  remittances  were  sent  to  enable  a 
'Native  to  follow  in  the  same  path,  to  a  land  where  industry  has  free  scope  and  a 
.aie  reward.    The  hu'^^and  sends  home  the  means  which  may  enable  his  wife  and 
hildren  to  follow  him     he  ch'^d  sends  for  his  parent,  or  the  brother  for  hia  sistflr; 
iud  in  thi«^  '"anne    "*--     ^^^^h   V»"»i-->»-  '»»"*  ^ror**^  '*"»**  •^ft**!-  the  o**«^r,to  teek  a  new 
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That  a  manifest  social  change  for  the  better  is  taking  place  in 
Ireland  itself,  we  shall  by  and  by  show;  but  meanwhile  let  ns 
examine  a  little  furlher  mto  the  causes  which  have  so  long  re- 
tarded the  progress  of  the  Irish  Celts.  One  of  these,  certainly,  is 
the  isolation  in  which  they  have  always  existed — an  isolation  which 
fosters  their  antipathies  to  Saxon  civilisation,  and  which,  viewed  in 
this  light,  may  be  considered  the  fountain  of  all  their  evils.  The 
leading  principle,  therefore,  to  be  kept  in  view  in  all  remedial  mea- 
sures, is  the  removal,  by  all  possible  means,  of  this  state  of  isola- 
tion, and  the  blending  of  the  natives  with  the  more  industrious  and 
prudent  race  who  long  ago  had  the  misfortune  to  conquer  them. 
''  Left  as  he  is,  under  Saxon  rule,"  says  Dr  Ellis,  "  unaided  and 
easily  discouraged,  the  Celt  will  not  improve  even  in  his  own  way. 
Show  him,  by  example,  the  value  of  labour,  the  necessity  of  order, 
the  advantages  of  knowledge,  and  the  comforts  of  a  higher  scale 
of  living,  and  he  will  be  found  quick  to  learn  and  skilful  to  per- 
form ;  and  though  always  retaining  his  excitable  temperament  and 
peculiar  tendencies,  his  facility  in  accommodating  himself  to  sur- 
rounding circumstances,  when  the  curse  of  isolation  is  removed, 
and  the  strict  enforcement  of  law  secured,  will  effectually  adapt 
him  to  the  enjoyment  of  true  liberty,  and  Saxon  modes  of  civilisa- 
tion and  progress." 

One  of  the  main  causes  of  the  system  of  agrarian  outrages  which 
has  so  long  disgraced  Ireland  was,  that  in  former  times  a  life- 
lease  of  a  house  or  land  in  which  the  lessee  had  an  interest  worth 
forty  shillings  a-year,  called  "  a  forty-shilling  freehold,"  entitled 
the  holder  to  a  vote ;  and  this  low  franchise  induced  the  landed 
proprietors  to  divide  their  estates  into  many  small  holdings,  for 
the  purpose  of  increasing  their  influence  at  elections.  The  conse- 
quence was  an  increase  of  population  without  a  corresponding 
increase  of  the  means  of  support ;  and  no  sooner  were  these  free- 
holders disfranchised,  at  the  passing  of  the  Emancipation  Act  in 
1829,  than,  being  no  longer  of  use  to  their  landlords,  every  means 
was  employed  to  get  rid  of  them.  The  extraordinary  emigration 
that  has  been  going  on  from  Ireland,  and  which  is  likely  to  con- 
tinue for  some  years  to  come,  cannot  fail  to  remove  that  excess  of 
population  from  which  the  system  of  agrarian  disturbances  mainly 
sprung ;  and  the  improved  style  of  agriculture  now  being  intro- 
duced, and  the  market  for  labour  thus  opened,  will,  it  is  to  be 
hoped,  ere  long  exterminate  agrarian  violence  altogether.  "  It  is 
a  lemarkable  testimony  to  the  improvement  effected  by  such  works 
in  tlie  social  habits  of  the  people,"  says  Arthur  Young,  "  that  the 
district  between  the  Shannon  and  the  Blackwater,  which  was 
opened  in  four  directions  by  the  roads  executed  by  Mr  Griffith, 
although  formerly  the  seat  of  the  Desmond  Rebellion,  and  subse- 
quently, in  the  year  1821,  the  asylum  for  Whiteboys,  and  the  focus 
of  the  Whiteboy  warfare,  during  which  time  four  regiments  were 
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required  to  repress  outrage,  became  perfectly  tranquil,  and  con- 
tinued so  up  to  the  commencement  of  the  late  calamity.''  Employ, 
donH  hang  them,  is  the  rule  now  being  adopted  ;  and  we  beliere  it 
wiU  prove  an  efficacious  remedy. 

It  is  an  almost  universal  belief,  on  this  side  the  Iiish  Chamifll, 
that  in  Ireland  there  is  no  security  for  either  life  or  property.  Mr 
Webster  warmly  opposes  this  opinion ;  and  although  he  has  by  no 
means  succeeded  in  inducing  us  to  participate  in  all  his  views  on 
this  point,  it  must  be  allowed  that  within  the  last  few  years  the 
Irish  peasant  has  made  an  immense  advance  on  those  habits  which 
are  most  conducive  to  correct  conduct  and  industrial  success.  The 
existing  generation  is  half  a  century  in  advance  of  that  dying  o£F, 
while  the  one  now  at  school  promises  to  be  nearly  a  century  (an 
Irish  century,  of  course)  before  the  present.  The  people  were  idle, 
reckless,  and  ignorant,  for  they  had  little  or  no  inducement  to  be 
otherwise ;  but  temperance-halls  and  village-schools  are  now  re- 
versing all  this,  and  constant  employment  alone  is  wanting  to  esta- 
blish in  a  fairer  light  the  real  character  of  the  working  Irish. 
"  In  Avoca,  some  years  ago,"  says  llr  Webster,  "  upon  pay-days 
five  hundred  gallons  of  whisky  were  regularly  consumed  by  the 
two  thousand  men  working  the  mines ;  the  night,  as  a  natural  con- 
sequence, being  spent  in  fighting,  while  the  wives  and  children 
begged  in  vain  for  a  share  of  the  wages  for  food  and  clothing. 
No  whisky  whatever  is  now  sold  upon  pay-days,  and  the  wives  of 
the  men  receive  for  them.  In  many  other  parts  of  Ireland  the 
same  thing  takes  place,  and  there  is  a  complete  change  in  the  cha- 
racter of  the  people." 

For  more  than  a  twelvemonth  Mr  Webster  had  upwards  of  a 

hundred  men  employed  upon  one  estate,  under  the  superintendence 

of  an  English  foreman,  and  the  account  he  gives  of  tne  conduct  of 

the  workmen  is  very  encouraging.     They  were  never  allowed  any 

irregularity,  either  m  coming  to  or  leaving  their  work ;  there  was 

no  disturbance  during  the  whole  of  the  time  they  were  so  engaged, 

and,  wonderful  to  relate,  not  a  man  was  allowed  to  smoke  while 

at  his  work.     They  were,  of  course,  regularly  paid,  at  the  rate  of 

from  7s.  to  Os.  a-week,  and  altogether  they  were  fairly  treated  and 

ludiciously  managed.     In  return  for  this,  Mr  Webster  was  neither 

•dot  at,  nor  yet  threatened ;  nay,  more — on  leaving  the  district 

hey  raised  a  subscription  amongst  themselves,  and  presented  him 

vith  a  handsome  silver-mounted  walking-stick,  having  his  name 

nigravcd   on   it,  as   ^^  a   tribute  of  Irish   gratitude  to   English 

'•'^v^h." 

^n   regard   to  the  Poor-rate,  which  during  the  famine-years 

^iiietimes  absorbed  nearly  the  whole  realisable  rental  of  an  estate. 

^r-  Webster  says  that  there  is  now  little  or  nothing  to  be  dreaded 

»«/n.  it.     In  the  cfv-Tje  of  a  tour  which  he  made  through  almost 

>*.T    «/\iiiitT     f'i.     nf    »V"jof  of  loo^inc  *^    *p*otAfl,  *Ti  ni)  one  iu'- 
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stance  did  he  find  the  rate  to  exceed  4s.  per  English  acre,  although 
it  had  often  been  double  or  treble  that  amount ;  and  the  average 
for  all  Ireland,  he  assures  us,  is  now  not  more  than  about  Is.  9d. 
Thus  everything  unites  to  improve  the  prospects  and  strengthen 
the  cause  of  order  in  Ireland.  The  disaffectea  and  nnthriving  are 
being  drafted  from  it;  and  a  most  efficiently  organised  police 
force,  combined  with  the  English  and  Scotch  settlers,  must  quickly 
suppress  any  lingering  system  of  intimidation  that  may  yet  re- 
main. And  so,  we  think,  the  interesting  and  carefully  digested 
facts  adduced  in  this  valuable  little  work  fully  bear  out  the  prefa- 
tory statement  of  the  author,  that  "  the  vast  amount  of  capital  now 
vainly  seeking  profitable  investment,  may  be  employed  in  the  pur- 
chase of  land  in  Ireland  as  securely,  and  more  profitably,  than  in 
any  other  part  of  Great  Britain.^' 

Grays  Rural  Architecture.'^ — It  has  been  well  observed  by  the 
authoress  of  The  Pearl  of  Day s^  herself  a  labourer's  daughter,  that 
where  whole  families  are  crowded  into  one  apartment,  common  to 
every  domestic  purpose,  the  difficulties  such  a  dwelling  presents 
are  calculated  to  smother  the  desire  of  intellectual  improvement ; 
that  it  is  hardly  possible  for  intelligence,  piety,  or  even  morality, 
to  exist  in  the  narrow,  crowded  dwellings  which  many  of  the 
working  classes  of  this  country  inhabit ;  and  that  confaned,  ill- 
ventilated  abodes,  surrounded  by  every  outward  auxiliary  to  vice 
and  disease,  are  poor  nurseries  for  the  young,  whether  we  regard 
their  bodily  or  spiritual  nature.  No  one,  we  think,  will  gainsay 
the  truth  of  these  j-emarks;  and  the  improvement  now  becoming 
general  in  the  construction  of  dwellings  for  our  rural  population  is 
one  which  has  for  long  been  demanded  by  the  exigency  of  the 
case.  Yet  this  movement  is  only  in  its  infancy,  and  must  advance 
step  by  step,  along  with  those  other  well-directed  measures  which 
are  still  continuing  to  alter  for  the  better  the  face  of  the  country. 
Nothing  can  be  more  incongruous  than  to  see,  as  we  sometimes  do. 
''high  farming"  carried  on  amidst  ill-arranged  or  even  ruinoos 
farm-offices :  and  it  is  satisfactory  to  observe,  that  every  year 
landlords  are  exhibiting  a  greater  desire  to  provide  suitable  accom- 
modation for  the  tenant  and  his  dependants.  To  assist  them  in 
this  good  work  is  the  object  of  Mr  Gray's  T^reatiae^  and  it  is  the 
fullest  on  this  subject  that  has  yet  met  our  eye.  It  comprehends 
ground-plans,  elevations,  and  sections  of  existing  houses,  offices, 
cottages,  and  farm-steadings ;  as  well  as  plans  of  manses,  schools, 
gates,  railings,  &c.,  with  specifications,  and  all  necessary  infor- 
mation as  to  the  cost  of  their  construction.  The  author  has  suc- 
ceeded in  his  object  of  making  his  work  one  of  practical  reference : 
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and  his  plans  and  descriptions  ought  to  be  intelligible  to  every 
country  workman. 

Talpds  Chronicles  of  a  Clay  Farm** — This  is  a  most  racy  and 
delightful  volume,  as  full  of  exquisite  humour  as  of  useful  science, 
and  illustrated  by  the  matchless  pencil  of  Cruickshank,  who  seems 
to  have  been  inspired  with  a  most  happy  flow  of  grotesque  fancies 
when  thus  treatmg  de  re  rusticce.  *'  Ridentem  dicere  varum  *'  is 
the  motto  of  the  author  ;  and  he  is  certainly  one  who,  besides  the 
attainment  of  elegant  scholarship,  possesses,  in  a  most  unusual 
degree,  the  opposite  faculties  of  the  imaginative  and  the  practical 
His  work  defies  criticism,  both  on  account  of  its  peculiar  character 
and  of  its  excellence. 

In  his  dealings  with  his  obdurate  Clay  Farm,  the  author  dis- 
carded from  the  first  all  timidity,  and  seems  to  have  been  actuated 
much  more  by  the  d  priori  spirit  of  the  Platonic  mode  of  investi- 
gation, than  by  the  slow  and  tremulous  inductive  system  of  Bacon. 
"A  blessed  thmg,  in  its  way,"  says  he,  "  is  the  untamed  boldness 
of  youth.  And  nothing  but  the  inconceivable  daring  of  pure  un- 
mitigated Theory  would  have  ventured  its  character  upon  such  a 
throw  "  as  that  detailed  in  the  humorous  account  of  the  regenera- 
tion of  a  "  wet  clay  "  field,  which  had  bafiied  every  effort  of  pre- 
ceding generations.  We  advise  our  readers  to  peruse  the  account 
in  the  author's  own  pages. 

Improved  Ventilator  for  Feeding-Byres^  Stables^  Granaries,  dkc,^ 
by  Mr  James  D.  Ferguson,  Agent  to  W. B.  Beaumont,  Esq.,  M.P. 
for  South  Northumberland. — The  importance  of  a  proper  system  of 
ventilation  in  the  habitations  of  all  animated  creatures,  is  now  so 
thoroughly  admitted,  that  it  seems  superfluous  to  enter  here  upon 
any  disquisition  of  its  merits.  But  although  all  may  bo  satisfied  of  the 
fact  that,  for  cither  man  or  beast  to  enjoy  perfect  and  sound  health,  it 
is  essential  that  they  be  placed  in  circumstances  where  that  pabulum 
of  life — atmospheric  air — can  be  kept  at  all  times  under  proper  con- 
trol, yet  various  are  the  modes  employed  to  attain  this  important  ob- 
ject in  the  best  manner.    While  some  experimenters  recommend  the 
admission  of  the  fresh  air  to  an  apartment,  at  a  low  -level,  others 
propose  it  at  heights   approximating  to  that  of  the  apartment 
For  human  dwellings,  where  open  fires  especially  are  in  use,  the 
attcr  modes  may  be  the  most  convenient ;  but  for  tlie  present  ob- 
ect,  as  it  points  more  particularly  to  the  live  stock  of  the  farm,  the 
)roposed  improvement  is  confined  to  that  alone.     It  is  conceived 
ihat  the  most  efiective  ventilation  of  a  feeding-byre  will  be  obtauied 
>^  -'.dmitting  the  supplies  of  fresh  air  from  below,  either  by  open- 
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lugs  in  tlie  ^alls,  or  by  air-conduits  formed  under  the  floor,  fnr- 
nished  with  grated  covers,  at  proper  intervals.  Either  of  these, 
wlien  combined  with  the  ordinary  luffer-hoard  ventilator,  placed 
on  the  ridge  of  the  roof,  will  yield  a  full  supply  of  fresh  air — yea, 
more  than  may  be  desirable ;  for  it  will  be  evident  that  this 
arrangement  leaves  the  supply  uncontrolled,  until  some  check  to 
the  current  can  be  applied  either  above  or  below.  To  obviate  thii 
inconvenience,  and  to  obtain  a  system  of  ventilation  for  the  feed- 
ing-housG,  &c.,  at  once  certain  and  uniform  in  its  effects,  and 
embracing  no  complicated  machinery  or  apparatus  in  working, 
has  been  the  sole  object  in  the  arrangement  here  proposed.  It  is, 
in  fact,  nothing  more  than  the  adaptation  of  simple  valves  of  deal 
to  the  ordinary  roof- ventilators,  where  they  thus  become  a  very 
effective  regulator  of  the  ventilation  when  so  applied. 

The  annexed  iigurcB,  1  and  2,  will  serve  to  convey  a  more  cor- 
rect nolion  of  the  arrangement  than  a  mere  verbal  description  can 
afford  of  the  action  of  the  regulators. 


Fig.  1  is  simply  a  front  elevation  of  a  portion  of  a  roof 
and  wall  of  a  byre  or  other  building,  having  on  its  ridge  an 
ordinary  ventilator,  with  fixed  Inffer-hoardings.  Externally, 
there  is  no  essential  difference  between  the  old  and  the  im- 
proved construction.  Fig.  2.  is  a  vertical  section  in  the  longi- 
tudinal direction  of  the  roof,  and  cutting  down  through  its  ridge. 
Here  the  shell  of  the  ventilator  is  seated  upon  the  roof  in  the 
usual  way.  Its  interior  dimensions  mav  be  about  3  feet  by  2  feet, 
and  3  feet  high.  A  continuation  of  tho  void  of  the  ventilator  ia 
carried  downward  with  light  close  boarding,  forming  a  chamber, 
a  a,  in  which  the  reguktor  operates ;  its  interior  dimensions  being, 
fis  above  Pliited,  3  by  2  feet,  and  about  2^  feet  deep  below  the 
npcx  of  the  roof.  At  bottom  the  chamber  spreads  out  on  all  the 
four  sides,  taking  the  form  of  an  inverted  funnel,  the  better  to 
receive  the  upward  current  of  heated  or  vitiated  air  from  below. 
Immediately  at  the  bottom  of  the  chamber,  and  where  it  begins  to 
spread  out  downward,  the  two  valves,  or  doora  of  light  deal,  are 
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hinged  at  b  b.  They  are  fitted  neatly  into  the  chamber,  so  that 
when  let  down  to  the  horizontal  position,  the  two,  meeting  in  the 
middle,  fill  up  exactly  the  horizontal  area  of  the  chamber,  and  the 
upward  fiow  of  air  is  stopped  for  the  time.  To  each  valve,  and  near 
to  its  free  edge,  a  cord  is  attached,  by  which  the  valves  can  be 
raised.  The  two  cords  are  joined  at  a  short  distance  upward,  and 
then  pass  on  as  a  single  cord  towards  a  pulley  fixed  in  the  apex  of 
the  ventilator,  and  over  which  the  cord  passes  to  descend  thence 
to  any  convenient  point  within  reach  of  a  person^s  hand.  Bj 
pulling  the  cord,  the  valves  are  raised  to  any  desired  amount  of 
opening,  when  a  loop  at  the  end  of  the  cord  applies  to  any  one  of 
a  series  of  pegs,  to  retain  the  valves  in  the  position  required.  To 
the  back  of  each  valve  is  attached  a  small  loaded  lever,  c  c.  The 
only  use  of  these  is  to  secure  the  descent  of  the  valves  whenever 
the  cord  is  slackened  for  the  purpose  of  reducing  the  flow  of  air 
through  the  ventilators. 

It  will  be  obvious  to  the  reader  that  the  number  of  such  venti- 
lators must  be  proportioned  to  the  extent  of  inclosed  space  re- 
quiring to  be  purified ;  and  it  will  be  also  obvious  that  this  mode 
of  regulating  implies  that  the  roof  of  the  building  should  be  some- 
what close,  so  that  all  the  flow  of  air  shall  pass  through  the  venti- 
lators. The  principle,  therefore,  applies  with  complete  effect  in 
those  feeding-houses  wherein  modeiTi  improvement  has  been  carried 
to  the  highest  point.  Since  the  idea  of  this  regulator  of  ventila- 
tion first  occurred  to  the  proposer,  it  has  been  found  that  the 
principle  is  not  altogether  new ;  but  in  its  application  to  such  agri- 
cultural sanitary  arrangements  as  are  here  adverted  to,  it  is  still 
believed  to  be  new. 


AGRICULTURAL  ARCHITECTURE  AND  ENGINEERING.— No.  VIII. 

By  R.  S.  Burn,  M.E.,  M.S.A.,  Author  of'  Practical  Ventilation,'* 
"  Hints  on  Sanitary  Construction/'  &c. 

(Continued  from  page  516.) 

In  accordance  with  our  pre-arranged  plan,  we  shall  now  proceed 

^  "lotice  the  various  materials  required  for  building,  and  tne  most 

oonomical  and  simple   methods  of  using  and  arranging  them. 

Vnd  first  as  to  bricks  and  brick-setting.     Bricks  are  of  various 

dnds,   those  most  generally   used   being   known   as  "  malms,*'. 

'  o«/»/Mi/|8j»»  and  "  stock."'     The  malms  are  the  most  superior  kind, 

ja^e  yellow  colour,  and  only  used  for  the  fronts  of  superior 

^ci^,  and  for  the  best  description  of  brickwork;    seconds  are 

-  '  for  the  f  ^n  »  of  su^^'  *or  houses ;  stock-brif*ks  are  generally 

-     on/1     n    •;       »'       .IffVir'iTT        •    lollf'-^o         ''""lipr^    nr*.     mimCrOU*"   OtheT 
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Fig.  183. 


Fig.  134. 


sorts,  depending  for  their  peculiarities  upon  the  locality  in  which 
they  may  be  made,  as  the  blue  bricks  of  Staffordshire.  "  Cutters  " 
are  soft  bricks,  capable  of  being  cut  into  any  desired  shape.  Bricks 
are  set  in  two  ways,  each  securing  a  particular  kind  of  ^^  bond ; " 
there  are  "  Flemish  bond "  and  "  English  bond."  The  term 
''  bond  "  is  used  to  denote  the  method  of  superposing  bricks,  so 
that  the  joints  of  any  one  course  are  placed  opposite  the  solid  part 
of  the  bricks  forming  the  course  either  above  or  below  it :  this  is 
termed  ^'  breaking  joint.''  Bricks  placed  so  that  their  length  cor- 
responds with  the  line  of  wall,  are  called  "  stretchers ;  '  those 
placed  at  right  angles  to  the  line  of  wall  are  termed  "  headers:^ 
thus  a  in  figs.  132  and  133  is  a  stretcher,  b  a  header.  Each  row 
Fig.  132.  of   brickwork   thus    formed  is 

termed  a  "  course,''  the  regular 
thickness  of  a  brick  being  three 
inches ;  each  course  is  thus  con- 
fined to  the  same  height.  In 
Flemish  bond,  headers  and 
stretchers  alternate  in  each  course,  the  headers  of  one  row  rest- 
ing on  the  stretcher  below.     Thus  in  fig.  134  the  plain  parts  are 

the  stretchers,  and  the 
shaded  parts  the  head- 
ers. English  bond  con- 
sists of  one  row  of 
stretchers  and  one  row 
of  headers,  in  alternate 
rows.  Thus  in  fig.  135 
a  a  are  the  stretchers, 
and  the  shaded  parts, 
J,  J,  the  headers.  Flemish  bond  is  reckoned  to  be  neater  in  appear- 
ance, from  the  manner  in  which  the  joints  are  disposed ;  but  in  con- 
sequence of  there  being  a  predominance  of  stretchers  over  headers, 
the  lateral  tie  throughout  tiie  wall  or  bond  is  weaker  than   in 

English  bond.  Old 
English  bond,  as  it  is 
sometimes  termed,  be- 
ing therefore  the  strong- 
est, we  would  recom- 
mend its  adoption  in 
all  cases.  The  differ- 
ence in  appearance  is 
so  very  trifling,,  that 
we  venture  to  say  that  ninety-nine  out  of  a  hundred  observers  will 
be  unable  to  tell,  viewing  both  kinds,  in  what  the  difference  con- 
sists. Brick  walls  are  apt,  if  carelessly  constructed,  to  "  give  " 
in  two  ways — splitting  across  the  breadth,  or  transversely ;  this  the 
stretchers  are  calculated  to  prevent :  secondly,  splitting  laterally, 
or  along  the  length  of  the  wall ;  this  the  headers  are  used  to  pre- 


Fig.  135. 
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vent.  Of  the  two  evils  the  latter  ia  the  worst,  and  should,  if  poa' 
siblc,  be  avoided.  Aa  a  means  of  securing  this,  English  bond  ii  to 
be  recommended  from  frequency  of  the  headers.  Another  advan- 
tage in  English  bond  is,  that  the  workman  can  proceed  with  lay- 
ing the  courses  witli  conaiderable  regularity,  without  requiring 
much  of  his  attention,  as  the  last  course  is  in  itself  a  guide^ 
pointing  out  how  the  next  is  to  be  proceeded  with :  not  so  la  dw 
case  of  Fleiuiah  bond.  "  The  adjustment  of  the  bricks  in  tm» 
course  must  depend  upon  the  course  beneath,  which  must  be  secB 
or  recollected  by  the  workman.  The  first  is  difficult,  from  ^ 
joints  of  the  under  course  being  covered  with  mortar  to  bed  the 
bricks  of  the  succeeding  course ;  and  for  the  workman  to  carry  in 
his  mind  the  arrangement  of  the  preceding  course,  is  more  tiian 
can  reasonably  be  expected  from  him  ;  and  unless  it  ho  attended 
to,  the  joints  will  be  frequently  brought  to  con'espond,  dividing 
the  wall  into  several  thicknesses,  and  rendering  it  subject  to  aepara- 
p.    j3g  tion  or  splitting."      M'here  walls  are  built 

of  a  single  brick,  bond  is  obtained  by  mak- 
ing the  bricks  break  joint.  A  new  kind 
of  bond  has  been  recently  introduced  by 
Mr  W.  Austin,  architect,  as  the  "  Brittst 
bond,"  the  principle  of  which  will  be  beat 
explained  by  a  reference  to  fig.  136,  wbidi 
is  the  plan  of  paving,  or  a  solid  pier  formed 
of  the  bricks  by  wliich  this  species  of  bond 
ia  formed.  Their  dove-tailed  form,  as  will 
be  seen,  gives  a  very  perfect  bond,  each 
brick  having  a  very  strong  hold  of  its 
neighbour,  t  ig.  137  ia  a  plan  of  a  li-brick 
wall,  a  portion  of  wliich  may  he  left  hollow 
•f  desired,  or  may  be  tilled  in  with  bricks  of  a  corresponding  shape. 

Fig.  138  is  a 


M^ 


Fig.  13D. 


1- brick  wall 
Fig.  139  is  4 
single  brick  of 
the  form  ra- 
quired  for 
stretchers,  the 
splayed  fona 
of  which  serves 
well  for  the 
outer  reveals 
of  doors  and 
"  i  n  d  o  w  B. 
^ricka  of  ex- 
>ti  length  are 
nade  BO  as  to 
...nph  -»*iic)i   hot 
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pipeB  can  be' led,  or  made  naefiil  for  ventUating  purposea.  The 
address  of  Mr  AustiD,  who  will  furnish  further  informationj  is 
Famham,  Surrey. 

The  melhod  of  huildiog  brick  walls  hollow,  now  demanding 
such  wide-spread  attention,  is  po^essed  of  many  advantages,  two 
of  tliese  being  more  prominently  noticeable — the  saving  of  mate- 
rial, and  the  prevention  of  damp.  The  last  is  even  of  more 
importance  than  the  first  Two  other  important  advantages 
obtainable  by  the  use  of  hollow  walls,  are — the  saving  of  all  lath- 
ing and  preparation  for  plaster,  the  plaster  being  at  once  laid 
immediately  on  the  inner  face  of  the  wall.  We  purpose  to  illns- 
tratc  one  or  two  plans  of  building  hollow  brick  walls.  The  first 
we  shall  notice  ia  tnat  known  as  "  Deam's,"  which  forma  a  9-inch 
hollow  wall.  The  lower  courses  up  to  floor-level  are  l^d  in  ordi- 
nary English  bond.  The  next  course  immediately  above  ia 
formed  by  laying  a  series  of  "  stretchers"  on  edge,  thus  leaving  • 
space  of  3  inches,  as  in  fig,  140,  which  extend  throughout  the 

-s.  -The  next  course  is  a 

_A.,.  fV^^"'^'^^  "^  '^^^  o' "  headers"  laid 

rf^-^V^>l  ^,^-^  ^  flat,  and  bo  on.    The 

"^  '    shows    elevation    and 

section. 

The  ll-inch  hollow 
I  brick   wall  introduced 

bv  Mr  Loudon,  and  * 
I  shown  in  fig.  141,  is 
)  well  adapted  for  cot- 
tage work :  the  projec- 
tions letl  in  the  inside 
serve  admirably  to  re- 
ceive and  retain  the  plaster.  These  11-inch  walb  are  formed  by 
placing  the  "  headers  2  inches  within  the  line  of  the  "  stretchers.'' 
tluis  leaving  a  hollow  space  of  2  inches  in  the  centre  of  the  wall. 
If  one  or  two  of  the  interstices  at  the  top  and  bottom  of  the  wall 
be  here  and  there  filled  up  with  cement,  so  as  to  afford  a  hold  for 
nails  by  which  to  secure  vertical  butts,  by  fastening  paper  or  can- 
vass immediately  upon  these,  it  is  obvious  that  spaces  will  be 
formed  in  the  inside  of  the  wall  as  well  as  in  the  centre — thus 
adding  another  means  for  the  prevention  of  damp.  A.  14-incb 
hollow  wall  may  be  constructed  by  placing  two  stretchers  and  a 
header  on  both  sides  of  the  wall,  as  in  fig.  142,  each  row  break- 
ing ioint  with  the  other.  With  regard  to  the  saving  effected  by 
the  U30  of  this  method  over  that  of  building  it  solid,  Mr 
Loudon  says,  "  A  rod  of  solid  9-inch  brickwork  requires  4500 
bricks ;  a  rod  of  hollow  14-inch,  such  as  fig.  142,  requires  3600; 
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and  a  rod  with  only  half  the  amount  of  cross-bond,  as  in  tbe 

Fig.  142.  figure,   requires    8200 

bricks/'  B7  using 
Deam^s  9-indi  hollow 
wall,  shown  in  fig.  140L 
a  saving  of  one-thira 
in  bricks  is  effected. 
But  the  saving  in  moi^ 
tar  is  also  condderable, 
as  may  be  seen  by  in- 
spection of  fig.  143, 
which  is  a  plan  of  the 
sectional  elevation  of 
fig.  140.  The  mortar 
is  only  laid  beneath  the 
ends  of  the  headers  in  the  course  above  the  stretchers  on  edge. 
Fig.  143.  Although   the  principal    hollow  is 

I —  only  in  every  second  course,  still 
—  this  form  may  be  said  to  be  hol- 
low throughout,  inasmuch  as  in  the 
row  of  headers,  a  small  space  is  lefb 
between  each  brick,  at  which  no 
mortar  is  placed :  their  hollow  spaces  are  indicated  by  the  dark 
lines  in  fig.  143. 

As  may  be  seen  by  a  reference  to  the  description,  Mr  Austin^s 

Eatent  bonded  bricks  are  useful  in  building  hollow  walls.  The 
oUow  brick  walls  constructed  of  the  patent  bricks  of  Mr  Roberts 
are  possessed  of  peculiar  constructive  advantages.  They  form  a 
perfect  bond ;  also,  headers  and  vertical  joints  being  avoided,  they 
are  consequently  admirably  adapted  for  the  prevention  of  damp, 
as  none  can  pass  through  these  joints.  They  are  also  much 
lighter  than  ordinary  bricks,  from  being  equally  burnt,  and  they 

Fig.  144. 
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do  Dot  traDBmit  heat  or  sound — the  latter  being  a  great  recom- 
mendation where  partitiona  are  constructed  b?  uis  method. 
They  arc  capable  of  being  made  of  any  length,  but  12  inches  is 
preferred ;  tlie  three  courses  rise  1  foot  in  height.  This,  with 
the  oraissioQ  of  headers,  reduces  the  number  of  joints  fay  about 
one-third.  When  used  for  cottages,  the  expense  of  plastering 
may  be  saved.  We  now  present  a  few  illustrations  of  this  im- 
portant system.  In  fig.  144  we  gire  the  representation  of  an 
elevatioa  of  dwarf  wall,  of  which,  in  fig.  145,  we  give  a  section. 
Fig.  I4fi.  The  section  of  a  14- 

• **■ — ^  inch    hollow    wall    is 

shown     in     fig.     146. 

Fig.  146. 


9-inch  walls  can  be 
built  by  the  use  of 
the  *'  external  patent 
bricks,"  one  of  which 
is  shown  to  the  right 


of  the  cut  in  fig.  147,  along  with  the  "quoin  brick,"  shown  to 


the  left  of  same  figure;  and  the  "  jamb  brick  to  the  "g*>t  ff 
following  figure,  148.  Where  walls  thicker  than  9  »w±«J" 
required:  the  form  of  brick  shown  in  the  centre  of  the  above 
figure,  147,  is  used  in  conjunction  with  the  others  jiwt  a^ 
scribed.      The  form  of  brick  shown  to  the  nght  of  fig-  148  is  usea 


^        ^ 


for  intem.l  jambs  and  chimney.,  and  ..  8}  mclies  long.  Tk«  «r» 
other  strctchei-.  in  thia  figur.  .how  how  one  or  Wo.fe'™. "V 'j 
chamfered  in  the  ptoce..  of  making  by  the  Kime  die.    The  form 
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of  brick  seen  to  the  right  of  figure  149  is  used  for  4^inch 

Fig.  149. 


Fig.  151. 


Fig.  153. 


Fig.  154. 


partitions,  of  which  fig.  150  is  a  sectional  elevation.  These 
Fig.  150.  bond  with  the  splayed  bricks,  and  answer  for  floor  and 
roof  arches  where  the  span  does  not  exceed  7  feet.  The 
form  of  brick  shown  in  the  centre  of  fig.  149  is  used  for 
5|-inch  partition  walls,  also  for  arch  bricks  used  for  floor 
and  root  arches,  of  from  7  to  10  feet  span.  The  bride 
to  the  left  is  also  used  for  partition  or  internal  waliB,  with 
webb  to  give  extra  strength,  ana  to  adapt  them  for  using  on 
edge  in  partitions  3f  inches  thick,  to  rise  in  6-inch  courses. 
The  method  of  settmg  these  hollow  bricks  for  window  and  door 

p.    i^cj  jambs      on      alternate 

courses  is  shown  in 
figs.  151  and  152,  and 
the  plans  of  angles  on 
alternate  courses  in 
figs.  153  and  154. 
Much  economy  is  said 
to  result  from  the  use 
of  these  patent  bricks. 
The  inventor,  an  archi- 
tect of  established  re- 
putation, states  that 
9  patent  hollow  bricks 
of  the  size  before  de- 
scribed, viz.,  12  inches 
in  length,  and  calculated  to  rise  1  foot  in  three  courses,  will  do  as 
»nuch  walling  as  sixteen  ordinary  bricks  ;  whilst  the  weight  of  the 
>atent  bricks  but  little  exceeds  that  of  the  ordinary  bricks— an 
mportant  consideration  with  reference  to  carriage,  and  ease  of 
landiing.  If  niched  at  any  desired  part  with  a  sharp-pointed 
^ammer,  they  will  break  off  easily,  and  the  angles  may  be  taken 
«if  with  a  trowel  as  readily  as  those  of  a  common  brick.     The 

quoins  and  jambs  may  be  perforated  for  ventilating 

.T   perpendicular  holes,   eituer   square,  circular,   or 

»ie  saving  effected  by  their  use,  the  following 

,x.iiii.xit  of  a  rod  of  ordinarv  '^  *'*lra    nr^i\  |    r^^d  of 

1  afford  some  '"f^   "*>*  ^"^  * 
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4000  ordinary  bricks  at  248. 
2450  patent        do.    at  30s. 

Saving, 

4000  ordinary  bricks  at  288. 
2450  patent        do.    at  85s. 

Saving, 


£5    3 
3  13 


8 

6 


£19  9 

6    0  5 

4    5  9 

£1  14  8 


Being  about  29  per  cent  in  favour  of  the  patent  bricks,  and  of  25 
per  cent  in  mortar  and  labour.  The  following  test  as  to  the 
strength  of  the  hollow  bricks  may  be  interesting :  six  bricks  of 
good  qualitj^  were  put  together  so  as  to  form  a  pier  one  foot  long, 
one  foot  high,  and  nine  inches  wide;  the  external  sides  being 
seven-eighths  of  an  inch  thick,  the  internal  three-fourths  of  an  inch 
thick,  it  was  found  that  a  weight  of  6^  tons  caused  a  slight  crack, 
only  perceptible  by  sound,  which  did  not  increase  until  8i  tons 
were  placed  on  them.  With  9  tons  the  horizontal  beds  gave  way, 
the  perpendicular  sides  remaining  unbroken,  and  without  any  ten- 
dency in  the  bricks  to  separate.  This  experiment  was  made  at  the 
eminent  architects  and  builders',  Messrs  Cubitt,  of  Gray's  Inn  Road, 
London.  Hertslett's  patent  hollow  bricks,  as  may  be  seen  by  inspec- 
tion of  fig.  155,  are  on  the  cellular  principle,  which  gives  them  great 

Fig.  155. 


Ux 


/ 

<1 

\ 


stren^,  combined  with  lightness.  The  stratum  of  air  which  they 
contain  renders  them  bad  conductors  of  beat  and  sound,  and  pecu- 
liarly fits  them  for  partitions,  where  the  weight  of  common  brick- 
work would  preclude  its  use,  for  drying  ovens,  for  malt-kilns,  for 
closing  in  boilers,  and  for  numerous  other  purposes  which  will 
readily  occur  to  the  reader.  We  deem  them  peculiarly  well  adapted 
for  filling  in  the  spaces  between  wooden  or  iron  columns  in  tempo- 
rary agricultural  buildings.  From  the  frequency  of  the  dovetail 
joints,  in  even  a  comparatively  short  wall,  the  bond  is  very  perfect, 
and  very  little  mortar  will  be  required.  One  objection  to  hollow 
bricks  manufactured  de  novOj  is  that,  in  making  them,  the  core  could 
not  be  supported  except  by  a  thin  bar,  which, as  the  brick  issued  from 
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the  die,  did  in  fact  cut  it  in  halves,  to  be  afterwards  joined  by  the 
coheeion  of  the  clay.  The  joint,  however,  was  liable  to  give  way, 
and  the  bricks  frcqueatly  split  at  that  point.  To  obviate  this  ob- 
jection, Mr  T.  Pans,  of  Barnet,  has  registered  a  mould  for  solid 
bricks,  which,  when  built,  form  hollow  walb.  These  bricks  are 
made  without  a  core,  and  the  difficulty  mentioned  above  is  got  rid 
of.  They  can  bo  made  of  any  clay,  and  can  he  burned  in  a  clamp, 
which  will  render  them  much  cheaper.  As  to  the  perfection  of  the 
bond,  a  mere  glance  at  fig.  156  will  show  that  there  can  be  little  doubt 
on  this  point.  For  temporary  agricultural 
buildings  they  seem  well  adapted,  no  mor* 
tar  being  at  all  required:  if  the  building  is 
requirea  to  be  in  a  measure  air-tight,  a 
little  sand  sprinkled  between  the  crevices 
will  effect  this  desideratum.  Moon's 
patent  hollow  chimney  bricks  arc  pecu- 
liarly worthy  of  notice,  as  possessing 
rnumcroua  advantages,  which  will  be  at 
[  once  obvious  by  a  perusal  of  our  reoaarks 
1  already  given  in  the  "  GonstmctioD  of 
Chimneys."  These  bricks  meet  a  deu- 
deratura  in  building  materials  which  has 
been  iong  wanting.  The  following  illtu- 
trations  will  convey  to  the  reader  all  necessary  information  as  to 
their  construction  and  mode  of  use.     Fig.  157  is  a  plan  of  "  bond 


Fis  157. 
Fluo  or  Uond 

B«,CK             j 

■  ."iTr 

^^       ^^^ 

i-^i;^-^ 

g.  158  plan  of  "stretcher  course;"  fig.  159  is  plan 
,1  "shaft  bricks;"  fig.  160  is  plan  of  "gathering  bride,"  show- 
jg  the  method  of  using  it  in  conjunction  with  common  bricks, 
•"i^.  161  shows  a  perspective  view  of  a  single  brick  for  the  bond 
^jraf  ■  and  fig.  162  same  for  stretcher  course ;  and  fig.  163  a 
•-lo.  or  external  shafts.  These  bricks,  used  for  the  external 
4,  "O  also  adap'-l  for  building  oiers  or  pillars,  and  set  upright 
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Mr  Cla;^ton'B,  Atlas  Works,  Upper  Park  Place,  Corset  Square, 
London. 

Fig.  158. 


or  Stretcher  Conn*. 


Bricks  far  Bend  Coiui 


Slone  for  buildiDg  ia  nsed  in  three  ways ;  "  rubble,"  in  which 
the  Jjlocka  or  pieces  are  used  of  all  sizes,  without  being*  squared ; 
"  coursed  work,"  in  which  the  pieces  are  in  some  measure  sorted 
into  sizes  of  a  uniform  bulk,  and  these  built  in  courses ;  "  ashlar," 
in  which  the  stones  are  squared  off  to  certain  required  dimensions. 
Ashlar  is  generally  used  tor  houses  of  a  superior  class,  for  frontiDg 


684       AGRICULTURAL  ARCHITECTURE  AND  ENGINEERING. 

oc  facing  a  rubble  wall.  The  beds  of  ashlar-work  should  be  care- 
fully made ;  all  hollows  should  be  avoided,  as,  where  these  exist, 
the*  pressure  is  generally  thrown  on  the  edges  of  the  stones,  pro- 
ducing fractures,  which  impair  the  regularity  and  appearance  of 
the  work.  Where  ashlar  is  used  to  face  brickwork  with,  care 
should  be  taken  to  work  the  stones  so  as  to  bond  properly  with  the 
brick  backing ;  where  this  is  not  attended  to,  the  facmg  and  back- 
ing will  likely  separate.  The  ^^  bond'*^  in  stone-work  is  obtained 
by  laying  each  course  in  such  a  way  that  its  joints  lie  opposite  the 
solid  parts  of  the  course  below. 

In  building  stone  walls,  the  footings  forming  the  foundations 
should  consist  of  the  largest  stones  which  can  be  procured — ^that  is, 
consistent  with  the  proportion  due  to  the  intended  thickness  of 
wall.  The  best  form  to  have  them  in  is  rectangular;  if  not 
square,  the  largest  surface  should  be  laid  horizontally.  Stones 
tapering  downwards  should  not  be  used  as  footings  without 
hammer-dressing ;  if  tapering,  or  resting  upon  angular  or  irregular 
ridges,  they  are  apt  to  sink  and  yield  by  the  superincumbent 
pressure  or  the  walls.  If  possible,  the  stones  for  the  footings 
should  be  obtained  of  the  full  breadth.  K  a  sufficient  number  of 
these  cannot  be  obtained,  the  space  between  two  of  these  may  be 
filled  up  by  stones  of  less  dimensions,  disposed  like  the  stretchers 
in  a  brick  wall.  If  stones  sufficiently  large,  as  above  noted, 
cannot  be  obtained,  then  care  must  be  taken  to  arrange  the 
various  pieces  with  relation  to  each  other,  that  they  may  break 
joint.  In  well  and  strongly  built  walls,  bond  timbers  will  not  be 
required :  in  fact,  where  they  can  at  all  be  dispensed  with,  it  is 
better  to  do  so.  In  fronting  with  aslilar,  the  stones  used  for  this 
purpose  are  recommended  to  be  cut  so  as  to  present  the  form  of 
truncated  wedges;  this  taper  should  not  extend  from  the  back 
quite  to  the  outer  face,  but  within  an  inch  or  two.  When  each 
course  is  laid,  they  will  present  a  range  of  angular  interstices 
within  the  walls:  now,  if  the  rubble-work  be  laid  so  that  the 
vertical  joints  and  angular  spaces  of  one  course  fall  on  the  solid 
)arts  of  the  course  below,  a  very  efficient  bond  is  formed  between 
he  ashlar  facing  and  rubble,  or  brick  backing.  Another  precau* 
^'^n  to  obtain  good  bond  is  also  recommended  by  a  competent 
-■'thority :  this  is  to  sort  the  stones,  so  that  ^'  in  each  alternate 
^hey  will  extend  further  in*^'  ^l^*  v^all  than  those  of  the 
mTnp/^i'oi-ely  above  and  beiur  Bond  stones  in  ashlar 
./^ta^qrular  fon^^.  ^ud         lisposed  that  they  will 
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Aberdeenshire,  fiars  prices  of,  for  crop 

and  year  1850,  91 — for  crop  and  year 

1851,421. 
Agricultural  architecture  and  engineer- 
ing, No.  I.,  10— No.  II.,  150— No.  III., 

198— No.  IV.,  290— No.  V.,  329— No. 

VI.,  425— No.  VII.,  497— No.  VIII., 

674. 
Agriculture,  its  effect  upon  climate,  656 

— of  the  ancient  Romans,  654. 
Agricultural    geology  of   England  and 

Wales,  597 — statistics  of  Europe,  148. 
America,   North,  Johnston's  not^  on, 

reviewed,  4G,  135. 
Approaches,  on  the  formation  of,  217. 
Argyleshire,  fiars  prices  of,  for  crop  and 

year  1850,  91— for  crop  and  year  1851, 

421. 
Atmosphere,  effects  of  streams  upon  the, 

579. 
Ayrshire,  fiars  prices  of,  for  crop  and 

year  1850, 91— for  crop  and  year  1851, 

421. 

Bain,  Mr  Donald,  on  shelter  as  a  neces- 
sary preliminary  to  improvement,  166 
—the  salmon,  its  preservation  and 
increase,  620. 

Banffshire,  fiars  prices  of,  for  crop  and 
year  1850,  91 — for  crop  and  year  1851, 
421. 

Barley,  experiments  on  the  vegetation 
of,  in  artificial  soils,  463. 

Barometer,  observations  of,  at  Edin- 
burgh, from  the  years  1847  to  1851, 
402. 

Beer,  M.  Is.  Hy.,  on  a  peculiar  mode  of 
using  potatoes  in  Norway,  321 — on 
drying  com  on  poles  in  Norway,  323 
— on  drj'ing  clover,  tares,  and  other 
juicy  plants  in  Norway,  324. 

Bells  reapiug-machine  described,  484. 

Berwickshire,  fiars  prices  of,  for  crop  and 
year  1850,  91— for  crop  and  year  1851, 
421. 

Bois,  M.  Louis  du,  his  Encyclopedie  du 
Cultivateur,  reviewed,  389. 

Bone-manure,  249. 

Bremen,  prices  of  grain  at,  in  February, 


March,  April,  May  1851,  94 — in  June, 
July,  August  1851,  182 — in  Septem- 
ber, October,  November  1861,  248 — 
in  December  1861,  January  1862,  828 
— in  February,  March,  April,  May 
1862,  424  —  in  June,  July,  August 
1852,  496  — in  September,  October, 
November  1852,  596 — in  December 
1862,  January  1853,  686. 

Bum,  R.  S.,  on  agricultural  architec- 
ture and  engineering,  10,  150,  198, 
290,  329,  425,  497,  674. 

Bumess'  cogitations  on  what  is  a  field* 
drain,  26. 

Butcher-meat,  prices  at  London,  Liver- 
pool, Newcastle,  Edinburgh,  QlasgoWy 
in  February,  March,  April,  May  1851, 
94 — in  June,  July,  August  1851, 182 
— in  September,  October,  November 
1861,248 — in  December  1851,  Januaiy 
1862,  328— in  February,  March,  April, 
May  1852,  424 — in  Jime,  July,  August 
1862,  496— -in  September,  October^ 
November  1852,  696 — in  Decembw 
1862,  January  1863,  686. 

Buteshire,  fiars  prices  of,  for  crop  and 
year  1860,  91 — ^for  crop  and  year 
1851,421. 

Caithness-shire,  fiars  prices  of,  for  crop 
and  year  1850,  91 — for  crop  and  year 
1851,  421. 

Ceylon,  its  products,  80,  95. 

Chambers'  emigrants*  manual  to  New 
Zealand,  noticed,  815. 

Characteristics  of  tiie  year  1851,  SOd—of 
1852,646. 

Chicory  might  be  cultivated  in  Great 
Britain,  452. 

Cinnamon,  culture  of,  in  Ceylon,  95. 

Clackmannanshire,  fiars  prices  o^  for 
crop  and  year  1860,  91 — for  crop  and 
year  1851,  421. 

CUmate  of  the  British  islands' in  its  effects 
on  cultivation,  266, 343— effect  of  agri- 
culture upon,  656. 

Cocoa-nut,  culture  of,  in  Ceylon,  100. 

Coffee,  culture  of,  in  Ceylon,  80. 

Com,  British,  sold  in  London  in  each 
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mouth,  from  1846  to  1851,  563— in 
each  year,  from  1046  to  1851,  565 — 
arrivals  of  it  in  each  year,  from  1842  to 

1850,  566. 

Com,  clover,  tares,  and  other  juicy  plants, 
mode  of  drj-ing  them  in  Norway,  3*23. 
Cottage  homes  of  England,  244. 
Cotton,  culture  of,  in  Ceylon,  99. 
Craig's  improved  weighing-machine,  476. 

Danzig,  prices  of  grain  at,  in  February, 
March,  April,  May  1851,  94 — in  Juno, 
July,  August  1851,  102 — in  Septem- 
ber, October,  November  1851,  248 — 
in  December  1851,  January  1852,  328 
—  in  February,  March,  April,  May 
1852,  424 — in  June,  July,  August 
1852,  496— in  September,  October, 
November  1852,  596  —  in  December 
1852,  January  1853,  686. 

Drain,  cogitations  on  what  is  a  field,  26. 

Dublin,  weekly  average  prices  of  gi*ain  at, 
from  7th  February  to  30th  May  1851, 
93 — from   6th  Juno  to  29th  August 

1851,  181— from  5th  September  to 
28th  November  1851,  247— from  3d 
December  1851  to  28th  Jaimaiy  1852, 
327— from  4th*  Fcbniary  to  26th  May 

1852,  423— from  2d  June  to  25th 
August  1852,495— from  3<1  September 
to  26th  November  1852, 595— from  3d 
Dec.  1852  to  28th  Jan.  1853,  685. 

Dumbartonshire,  fiars  prices  of,  for  crop 
and  year  1850,  91 — for  crop  and  year 
1851,  421. 

Dumfriesshire,  fiars  prices  of,  for  crop 
and  year  1850,  91 — for  crop  and  year 

1851,  421. 

Edinbui-gh,  prices  of  butcher-meat  at,  in 
February,  March,  April,  May  1851, 
94  —  June,  July,  August  1851,  182 
— in  September,  October,  November 
1851,248 — in  December  1851,  January 

1852,  328— m  Fcbniary,  Mai-ch,  April, 
May  1 852,  424 — in  June,  July,  August 

L852,    496— in    September,    October 
'November  1852,    59r     '^    T'^/»'VTn».^ 
-852,  January  1853,  68t 
•  '^"iburgh,  weekly  average  pricco  u  j»uj- 
^'"^m  5th  February  to  28th  M.*j 
'^       from   4th  June   to   27t» 
tw  o<   ,  181— from  3d  Scptei- 

lei  :6th  November  1851,  247 

^••Ox       id    December    1851,   to   2b  ul 
'ani4aiy  1 052, 327 — from  4th  Fcbniar 
-^  26th  May  1852,  423— from  2d  Jur- 
.  25th  August  1852,  495— from  4t 
'^ptemb"''  to  9'  "^    *•  — 'Ambe      85 i 

S,  68f 


and  year  1850,  91— for  crop  and  year 

1851,  421. 
Elgin  and  Morayshires,  fiars  prices  of, 

for  crop  and  year  1860,  91 — for  crop 

and  year  1851,  421. 
Emigration  from  Ireland,  529. 
Equinoxes,  weather  prognostics  of,  68. 
Evergreens  as  a  means  of  shelter,  237. 

Farm,  chronicles  of  a  clay,  noticed,  672. 

Farmers'  Note-Book,  No.  XXXII.  John- 
Bton  8  Notes  on  North  America,  re- 
viewed,  46 — weather  prognostics  of 
the  equmoxes,  by  J.  Towers,  58 — the 
lentil,  a  new  British  crop,  63 — a  de- 
cade of  the  Fiars,  and  average  prices 
of  wheat  from  1 840  to  1850,  compared 
with  those  from  1832  to  1839,  66— 
the  effects  of  burnt  clay  as  a  manure, 
by  Dr  Voelcker,  68  — No.  XXXITL 
Effects  of  burnt  clay  as  a  manxire,  by 
Dr  Voelcker,  104— Stephens'  Book  of 
the  Farm,  reviewed,  117  —  ground- 
work by  Mr  David  Gtorrie,  128---John- 
ston's  Notes  on  North.  America,  re- 
viewed, second  notice,  135 — ^precau- 
tions against  the  adulteration  of  guano, 
by  J.  Towers,  143— agricultural  statis- 
tics of  Europe,  148— No.  XXXIV. 
Experiments  with  Hunter's  Hopetoun 
wheat,  by  Mr  Hay  of  Whiterigg,  212 
— the  formation  of  approaches,  by 
David  Oorrio,  217  —  suggestions  on 
peat  charcoal,  by  J.  Towers,  226 — con- 
dition and  wages  of  the  agricultural 
class  in  France,  232 — Thermometro- 
graphia  for  the  agricultural  season  end- 
ing with  October  1851,  285 — ever- 
greens as  a  means  of  shelter,  by  Mr 
Peter  M*Kenzie,  237-— the  oottage- 
homes  of  England,  by  J.  W.  Stevenson, 
noticed,  244 — the  lentil,  a  new  British 
crop,  246— No.  XXXV.  Characteristdcs 
of  the  year  1851 ,  by  J.  Towers,  806 — 
New  Zealand,  31 5 — forest  trees  on  peat- 
moss, by  Mr  Peter  M'Kenzie,  8 1 6 — pecu- 
liar  mode  of  using  potatoes  in  Norway, 
by  M.  Is.  Hy.  Beer,  821 — drying  cmn 
>n  poles  in  Norway,  by  M.  Ib.  Hy. 
3eer,  323 — drying  clover,  tares,  and 
>ther  juicy  plants  in  Norway,  1^  M. 
^,  Hy.  Beer,  324— sale  of  Mr  Bos- 
A^^il's  stock  at  Kingcausio,  326 — Na 
^XXVI.  French  husbandry,  by  M. 
jouis  du  Bois,  reviewed,  889 — obaer* 
rations  of  the  barometer  and  thermo- 
netcr  at  Edinburgh  for  tho  yean 
847-51,  by  Mr  Kenneth  M'Kensie, 
•*^  -agricultural  chemistry,  the  mine- 
a  theory,  by  J.  Towers,  410 — Na 
^XXVII.  Lime,  its  chemical  agency^ 
"^y  J.  Towers,  442-Hsome  crops  that 
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which  are  not  commonly  cultivated, 
4.50 — the  straight  line  and  the  curve, 
by  Mr  David  Gorrie,  458 — experi- 
ments on  the  vegetation  of  barley  in 
artificial  soil,  by  Dr  W.  Henneberg, 
Hanover,  463— Parks  and  Pleasure- 
grounds,  by  Charles  H.  J.  Smith,  re- 
viewed, 470 — Craig's  improved  weigh- 
ing-machine, 476  —  rival  reaping- 
machines,  478 — the  guano  question, 
492— No.  XXXVIIL  Nitrate  of  soda 
for  wheat,  by  J.  Towera,  64 1 — origin 
of  the  domesticated  animals,  548 — 
the  comparative  value  of  white  Scot- 
tish oats  and  black  English  oats,  by 
Dr  Voelcker,  551 — the  composition  of 
rice- meal  or  rice- dust,  by  Dr  Voelcker, 
554 — effects  of  agriculture  on  climate, 
556 — tables  of  the  quantities  and  aver- 
age prices  of  British  com  in  the  Lon- 
don market  for  each  month  of  the 
years  from  1846  to  1851,  563— table  of 
the  total  quantities  and  price  of  Bri- 
tish com  in  the  London  market  for 
each  year  from  1846  to  1851,  565 — 
tables  of  the  arrivals  of  grain  into 
London  each  year  from  1842  to  1850 
566 — tables  of  the  numbers  of  cattle, 
sheep,  calves,  and  pigs  sold  in  Smith- 
field  market,  in  each  month  of  the 
years  from  1841  to  1851,  569 — in  each 
year  from  1841  to  1851,  572— tables 
of  the  variations  in  the  numbers  of 
cattle,  sheep,  calves,  and  pigs  in  Smith- 
field  market  in  1851,  with  the  highest 
and  lowest  prices,  573 — thermometro- 
graphiafor  the  agricultural  year  ending 
with  October  1852,576— adaptation  of 
each  variety  of  the  potato  to  a  particu- 
lar soil,  by  Mr  Hay  of  Whiterigg,577 — 
effects  of  streams  upon  the  atmosphere, 
by  Mr  Peter  M^Renzie,  579 — peculiar 
disease  in  the  turnip  crop  of  1852, 582 
— Ireland  considered  as  a  i^eld  for 
Investment  and  Residence,  by  W.  B. 
Webster,  reviewed,  587 — No.  XXXIX. 
Characteristics  of  1 852,  by  J.  Towers, 
045— resum6  of  the  farming  of  the 
ancient  liomans,  654  —  Johnston's 
Elements  of  Agricultural  Chemistry 
and  Geology,  reviewed,  662 — Webster's 
Ireland  as  a  Field  for  Investment  and 
Rc^?i^lence,  second  notice,  668 — Gray's 
Rural  Architecture,  reviewed,  671 — 
Talpa's  Chronicles  of  a  Clay  Farm, 
noticed,  672  —  Ferguson's  improved 
ventilator  for  feeding-byres,  stables, 
g^anarie^^,  &c.,  ib. 

Ferguson,  J.  D.,  his  improved  ventilator 
for  fecding-byres,  &c.,  672. 

Ferguson  and  Vance's  Tenure  and  Im- 
provement of  Land  in  Ireland  con- 
sidered, reviewed,  1  S3. 


Fiars  prices  of  the  different  counties  of 
Scotland  for  crop  and  year  1850,  91 — 
for  crop  and  year  1851,  421. 

Fifeahiro,  fiars  prices  of,  for  crop  and 
year  1860,  91 — for  crop  and  year  1851, 
421. 

Forest  trees  on  peat-moss,  316. 

Forfarshire,  fiars  prices  of,  for  crop  and 
year  1860,  91— for  crop  and  year  1861, 
42L 

France,  condition  and  wages  of  the  agri- 
cultural  class  in,  232. 

Freights  for  grain  in  February,  March, 
April  1851,  94 — in  June,  July,  August 
1851,  182— in  September,  October, 
November  1851,  248— in   December 

1 851,  JanuMy  1852,  328— in  February, 
March,  April,  May  1852, 424 — in  June, 
July,  August  1852, 496— in  September, 
October,  November  1852,  596— in  De- 
cember 1852,  January  1853,  686. 

French  husbandry,  889. 

Germany,  notes  of  a  recent  tour  in,  1. 

Glasgow,  prices  of  butcher-meat  at,  in 
February,  March,  April,  May  1851,  94 
— in  June,  July,  August  1851, 182  — 
in  September,  October,  November 
1851, 248 — inDecember  1851,  January 
1852, 328— in  February,  March,  April, 
May  1852, 424— in  June,  July,  August 

1852,  496— in  September,  October, 
November  1852,  596 — in  December 
1852,  January  1853,  686. 

Gold  and  silver,  on  their  present  and 
future  produce,  and  on  their  effect  on 
the  increase  of  prices,  516. 

Gold  of  Pleasure  might  be  cultivated  in 
Great  Britain,  452. 

Gorrie,  Mr  David,  on  ground-work,  128 
— on  the  formation  of  approaches,  217 
— thermometrographia  for  1 861, 235 — 
on  the  straight  Une  and  the  curve,  458 
— thermometrographia  for  1852,  676. 

Grain,  foreign,  prices  of,  at  Danzig, 
Hamburg,  Bremen,  and  Ronigsberg,  in 
February,  March,  April  1851,  94— in 
Juno,  July,  August  1851, 182 — in  Sep- 
tember, October,  November  1851,  248 
— in  December  1851,  January  1852, 
328— in  February,  March,  April,  Hay 
1852,424— in  June,  July,  August  1852, 
496— in  September,  October,  Novem- 
ber 1852,  596— in  December  1852, 
January  1853,  686. 

Grain,  general  weekly  and  aggregate  ave- 
rages of  the  prices  of,  from  8th  Febru- 
ary to  81st  May  1851,  63- from  7th 
June  to  30th  August  1851,  181— from 
6th  September  to  2yth  November 
1851,  247— from  6th  December  1861 
to  31st  Januarv  1852,  327— from  7th 
February  to   29th   May  1852,  423— 
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from  5th  June  to  28th  August  1852, 
495— from  4th  September  to  27th  No- 
vember 1852,  595— from  4th  Decem- 
ber 1852,  to  29th  January  1853,  C85. 

Gray's  rural  architecture,  renewed,  671. 

Ground-workiu  landscape  gardening,  128. 

Guano,  precautions  against  its  adultera- 
tion, 143— the  question  of  its  supply 
from  Peru,  considered,  492 — known  to 
the  ancient  Romans,  654. 

Guillerez,  M.,  on  the  culture  of  the  lentil, 
63,  246. 

Haddingtonshire,  fiars  prices  of,  for  crop 
and  vear  1850,  91— for  crop  and  year 
1851,421. 

Hamburg,  prices  of  grain  at,  in  February, 
March,  April,  May  1851,  94 — in  June, 
July,  August  1851, 182 — in  September, 
October,  November  1851,  248  —  in 
December  1851,  January  1852,  328— 
in  February,  March,  April,  May  1852, 
424— in  June,  July,  August  1852,  496 
—  in  September,  October,  November 
1852,  696— in  December  1852,  Janu- 
ary 1853,686. 

Hay,  George  W.,  of  Whiterigg,  his  experi- 
ments with  Hunter's  Hopctoim  wheat, 
212 — Ills  oxporimonts  on  the  adapta- 
tion of  each  variety  of  the  potato  to  a 
particular  soil,  577. 

Henncbcrg,  Dr  W.,  his  experiments  on 
the  vegetation  of  barley  in  artificial 
soils,  463. 

Hussey's  reaping-machine  described,  481. 

Indigo,  culture  of,  in  Ceylon,  98. 
Inverness-shire,  fiars  prices  of,  for  crop 

and  year  1850,  92 — for  crop  and  year 

1851,  421. 
Ireland,  observations  on  the  people,  the 

land,  and  the  law,  reviewed,  529— as  a 

field  for  investment  and  residence,  587, 

668. 
Irish   land   question,  183  —  emigration, 

529. 

Johnston's  Notes  on  North  Ameri'*"   r'^ 
viewed,    46,    135  —  his    P'lemeni- 
A.gricultural  Chemistn'-  ^r'^  '^eo    «. 
^th  edition,  noti'"^'^   5bi 

vmcardineshire,  fiars  ^.n^^t   yi,  io»  c     • 
md  year  1850,  92  -  for  c   ^'  '»*^''  vr 
851,  422. 

•  ""'OSs- si  lire,  fiars  prices  ol,  .01^*^1 
t-ar  1 1'  - '»   "  ^     '•  -  "-^T^  and "  ?  •* ' 

virkcudoi.QiKc-iiiix.,    'xio  I    '     »  T 

Top  nnd  vcn      ^''      '^     '• 

ear  1851',  4'- 
^ '*nij."'berg,  pr._cft  01  (^lum  h^,  m  jixjot* 

•r-      ■^->»*ch,  April,  Ma"      '^Sl,  94 


tember,  October,  November  1851,  S48 
— in  December  1851,  January  1852, 
328— in  February,  March,  April,  May 
1852,  424— in  June,  July,  August  1852, 
496 — in  September,  October,  NoTem- 
ber  1852,  596— in  Docombcr  1852, 
January  1853,686. 

Lanarkshire,  fiars  prices  of,  for  orop  aad 

year  1850,  92— for  crop  and  year  1851, 

422. 
Lentil,  the,  63, 246— might  be  cultiTifeed 

in  Britain,  457. 
Lime,  its  chemical  agency,  442. 
Linlithgowshire,  fiars  prices  of,  for  crop 

and  year  1850,  92 — for  crop  and  year 

1851,  422. 

Liverpool,  prices  of  butcher-meat  tX,  in 
February,  March,  April,  May  1851,  94 
—in  June,  July,  August  1851,  182— -in 
September,  October,  November  1851, 
248— in  December  1851,  January  185^ 
328— in  February,  March,  April,  May 

1852,  424  —in  June,  July,  August  1852, 
496 — in  September,  October,  Novem* 
ber  1852,  596  — in  December  1852, 
January  1853,  686. 

Liverpool,  weekly  average  prices  of  grain 
at,  from  8th  February  to  aist  May  1851, 
93 — from  7th  Juno  to  30th  August 
1851, 1 81— from  6th  September  to  29th 
November  1851,247 — from  6th  Decem- 
ber 1851  to  31st  January  1852,  327— 
from  7th  February  to  29th  May  1852, 
423— from  5th  Juno  to  28th  August 
1852,  495  — from  4th  September  to 
27th  November  1852,  595— from  4th 
December  1852,  to  29th  January,  1858, 
685. 

Live  stock  in  the  different  countries  of 
Europe,  150 — imported,  from  1842  to 
1850,  180— sale  of,  at  Kingoausie,  326 
— numbers  sold  in  Smithfield  market 
in  each  month,  from  1841  to  1851, 
569— in  each  year,  from  1841  to  1851, 
572 — variations  in  the  numbers  of,  in 
Smithfield  market  in  1851,  573. 

^ocke  on  excessive  emigration,  reviewed, 

L.ondon,  prices  of  butcher  meat  at»  in 

February,  March,  April,  May  1851,  94 

'n  June,  July,  August  1851,  182— in 

^cpcomber,  October,  November  1851, 

M8-  in  December  1851.  January  1852, 

'28 — in  February,  March,  April,  May 

852,  424— in  June,  July,  August  1852, 

96 — ill  September,  October,  Novem- 

'cr  1852,   500— in  December   1852, 

anuarv  1853,  686. 

'  •don,  weekly  average  prices  of  grun 

u,  from  Uth   February  to   Slst  May 

851,   93  — from   7th   June   to   SOtU 

\ugust  1851,181— from  f^h  Sepicpi- 

-     r  ^f  1,  V— ^Tibc»*lM.    !47— from 
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-  6th  December  1851  to  Slst  January 
1852,  327— from  7th  February  to  29th 
May  1852, 423— from  5th  Juno  to  28th 
August  1852,  495 — from  4  th  Septem- 
ber to  27th  November  1862,  595 — 
from  4th  December  1852  to  29th 
January  1853,  685. 

M'Cormick's  reapmg-machine  described, 

483. 
M'Kenzie,  Mr  Kenneth,  his  observations 

of  the  barometer  and  thermometer  at 

Edinburgh  from  the  years  1847  to  1851, 

402. 
M'Kenzie,  Mr  Peter,  on  evergreens  as  a 

means  of  shelter,  237 — on  forest-trees 

on  peat-moss,  316 — on  the  efifects  of 

streams  upon  the  atmosphere,  579. 
Madder  might  be  cultivated  in  Great 

Britain,  457. 
Madia  sativa  might  be  cultivated  in  Great 

Britain,  454. 
Manures,    artificial,    in  general,  249  — 

table  for  determining  the  value  of,  255. 
Metropolitan  cattle  market,  864. 
Mineral  theory  examined,  410. 

Nairnshire,  fiars  prices  of,  for  crop  and 
year  1850,  92 — for  crop  and  year  1851, 

Newcastle,  prices  of  butcher-meat  at, 
in  February,  March,  April,  May  1851, 
94— in  June,  July,  August  1851,  182 
— in  September,  October,  November 
1851,  248— in  December  1851,  Janu- 
ary 1852,  328— in  Febi-uary,  March, 
April,  May  1852,  424 — in  June,  July, 
August  1852,  496  —  in  September, 
October,  November  1852,  696 — in 
December  1852,  January  1853,686. 

New  Zealand,  its  agricultural  capabilities, 
315. 

Nitrate  of  soda  for  wheat,  641. 

Norway,  peculiar  mode  of  using  potatoes 
in,  321— drying  com  on  poles  in,  323 
— drying  clover,  tares,  and  other  juicy 
plants  in,  324. 

Notes  of  a  recent  tour  in  Germany,  1. 

Oats,  white  Scottish  and  black  English, 
their  comparative  value,  651. 

Ori^n  of  the  domcRticated  animals,  548. 

Orkncyshire,  fiars  prices  of,  for  crop  and 
year  1850,  92 — for  crop  and  year  1851, 

^  «M  tt«  • 

Parks  and  pleasure-grounds,  470. 

Peat-cbarcoal,  suggestions  on,  225. 

Peatmoss,  forest  trees  on,  316. 

Peeblesshire,  fitu^  prices  of,  for  crop  and 

year  1850,  92— for  crop  and  year  1851, 
400 

^  art  «rfa 

Perthshire,  fiars  prices  of,  for  crop  and 


year   1850,  92  —  for  crop  and  year 

1851,  422. 
Potatoes,  peculiar  mode  of  using  them 
in  Norway,  821 —adaptation  of  eaidi 
Tariety  of,  for  a  particular  soil,  677. 

Quinoa  might  be  raised  in  Great  Britain, 
467. 

Rape  might  be  cultivated  in  Great  Bri- 
tain, 452. 

Heaping-machines,  rival  ones,  478 — of 
the  ancient  Romans,  described,  661. 

Renfi'ewshire,  fiars  prices  of,  for  oroi> 
and  year  1860,  92— for  crop  and  year 

1851,  422. 

Revenue,  the,  in  quarters  and  year  end- 
ing 6th  April  1851,  94  —  6th  July 
1851, 182— 10th  October  1861,  248— 
6th  January  1852,  328  —  6th  April 

1852,  424— 6th  July  1862,  496— 10th 
October  1852,  696— 6th  January  1863, 
686. 

Rice-meal  or  rice-dust,  composition  of,  664. 

Ross  and  Cromarty  i^es,  fiars  prices  of, 
for  crop  and  year  1860,  92 — for  crop 
and  year  1861,  422. 

Rowlandson,  Mr  Thomas,  on  the  climate 
of  the  British  islands  in  its  efifects  on 
cultivation,  266,  343 — on  the  agricultu- 
ral geology  of  England  and  Wides,  697. 

Roxbuxghi^ire,  fiars  prices  of,  for  crop 
and  year  1850,  92 — for  crop  and  year 
1851,422. 

Rural  architecture,  by  W.  J.  Gray,  archi- 
tect, reviewed,  671. 

Salmon,  the,  its  preservation  and  in- 
crease, 620. 

Sculley's  Irish  land  question,  reviewed, 
183. 

Selkirkshire,  fiars  prices  of,  for  crop  and 
year  1850,  92— for  crop  and  year 
1851,  422. 

Shelter  a  necessary  preliminaiy  to  im- 
provement, 166  —  evergreens  as  a 
means  of,  237. 

Smith,  C.  H.  J.,  on  parks  and  pleasure- 
grounds,  reviewed,  470. 

Stephens'  Book  of  the  Farm,  reviewed, 
117. 

Stevenson's  cottage  homes  of  £Ingland, 
noticed,  244. 

Stirhugshire,  fiars  prices  of,  for  crop  and 
year  1850,  92 — for  crop  and  year 
1851,422. 

Straight  line  and  the  curve  in  landscape- 
gardening,  458. 

Streams,  effects  of,  upon  the  atmo- 
sphere, 579. 

Sugar,  culture  of,  in  Ceylon,  97. 

Sugar-beet  might  be  cultivated  in  Great 
Britain,  460. 
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Sumach  migbt  be  cultiTated  in  Great 

Britain,  454. 
Superphosphate  of  lime,  547. 
Sutherlandshire,  fiars  prices  of,  for  crop 

and  year  1850,  92 — for  crop  and  year 

1851,422. 

Talpa's  Chronicles  of  a  clay  farm,  no- 
ticed, 672. 

Tea  might  bo  cultivated  in  Great  Bri- 
tain, 451. 

Territorial  extent  of  the  countries  of 
Europe,  148. 

Thermometer,  observations  of,  at  Edin- 
burgh, from  the  years  1847  to  1851, 
402. 

Thermometrographia  for  the  agricultural 
season  ending  with  October  1851,  235 

—  for  1852,  570. 

Tobacco,  culture  of,  in  Ceylon,  98 — 
might  be  cultivated  in  Great  Britain, 
451. 

Towers,  J.,  on  weather  prognostics  of 
the  equinoxes,  58  —  bis  precautions 
against  the  adulteration  of  guano,  143 

—  his  suggestions  on  peat-charcoal, 
225 — his  characteristics  of  the  year 
1851,  306 — h'n  examination  of  the 
mineral  theory,  410 — on  lime  and  its 
chemical  agency,  442 — nitrate  of  soda 
for  wheat,  54 1  —  superphosphate  of 
lime,  547 — his  characteristics  of  1852, 
645. 


Turnip,  peculiar  putrescent  itinnwo  in 
the  crop  of  1852,  582. 

Ventilator,  improved,  for  feeding-bytei, 
stables,  granaries,  kc,  672. 

Yoelcker,  Dr,  on  the  effects  of  bomt 
clay  as  a  manure,  68,  104 — on  artifi- 
cial manures  in  general,  and  bone- 
manure  in  particular,  249 — the  com- 
parative value  of  white  Scottish  cats 
and  black  English  oats,  551 — compott* 
tion  of  rice-meal  or  rice-dust,  554. 

Webster,  W.  B.,  on  Ireland  as  a  field  for 
investment  and  residence,  reviewed, 
587,  668. 

Weighing  machine, Craig*B  improved,  476. 

Wheat,  decade  of  the  fiars,  and  average 
prices  of,  from  1840  to  1850,  66— and 
rye  produced  in  the  different  coontriee 
of  Europe,  148 — its  abundance  or  de- 
ficiency in  the  different  countries  of 
Europe,  149— experiments  with  Hun- 
ters liopetoun,  212. 

AVhitc  poppy  might  be  cultivated  in  Great 
Britain,  453. 

Wigtownshire,  fiars  prices  of,  for  crop  and 
year  1850,  92— for  crop  and  year  1851, 
422. 

Wine  might  be  manufactured  in  Great 
Britain,  455. 

Wool,  prices  of  English  and  Scotch,  94, 
182,  248,  328,  424,  496,  596,  686. 
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